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The management his tory and exis t ing condition of the vegetation a t  

Homestead National Monument of America (“A) w e r e  investigated from 

August, 1982 through December, 1984. The major t a s k s  w e r e  1)  t o  

document condition of the pra i r i e ,  2) to  prepare an herbarium collec- 

t i o n ,  and 3 )  to  provide  a p r a i r i e  management action plan. A genera l  

overview of potent ia l  p ra i r i e  res torat ion and management techniques w a s  

also provided. These techniques  inc luded  d i scuss ions  of seeds and 

seeding, mulches, i r r igat ion;  forb  enrichment, t r ansp lan t iq ,  grazing, 

mowing, haying, w e e d  cmtrol, ard burning. 

As a r e s u l t  of t h e  ’ inves t iga t ion ,  s e v e r a l  c r i t i c a l  areas of 

concern w e r e  noted: lowland p ra i r i e ,  exisking S ta t e  Highway 4 right-of- 

way, o ld  S ta t e  Highway 4 right-of-way, extant  osage-orange hedgerow, 

o f f  s i te e r o s i o n ,  o n s i t e  upland e ros ion ,  tree i n t r u s i o n  i n t o  lowland 

pra i r ie ,  disturbed lowland p r a i r i e  w i t h  perennial w e e d s ,  location and 

use  of pioneer crops area, w o o d l a n d ,  Freeman School pra i r ie  remnant, 

shrub edge, and shrub int rusion into prair ie .  

The three major p l a n t  communities w e r e  upland p r a i r i e ,  lowland 

p r a i r i e ,  and  woodland. The s t u d y  and i n t e n s i v e  management 

recommendations focused on t h e  p r a i r i e  types.  Vegetation sampling 
I 

r e s u l t s  show previous  a t t e m p t s  t o  r e s t o r e  p r a i r i e  spec ie s  have been 

success fu l  o n  t h e  uplands. The  lowlands,  however, have f a i l e d  t o  

respond favorably t o  several seeding attempts. T h i s  report recommends 

a ta rge t  species composition based on information i n  D r .  J. E. Weaver‘s 

North American Prair ie .  
L 
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The purpose of this report is to summarize the  r e s u l t s  and recom- 

mendations of a v e g e t a t i o n a l  survey  and management a n a l y s i s  of t h e  

Homestead National Monument of America conducted by Natural Resources 

Ehterprises, Lnc. k tween  August, 1982 and December, 1984. Major focus 

w i l l  be  on t h e  p r a i r i e ,  b u t  comments w i l l  be  made regarding t h e  

w o o d l a n d s  and hedgerow. 

Homestead National Monument of America ("MA) is located f ive  m i l e s  

w e s t  of Beatrice, Nebraska, on 160 acres f i r s t  homesteaded by Daniel 

Freeman. Congress set aside the 100 acres of formerly abused pasture 

and cropland and 60 acres of woodland as a permanent monument t o  t h e  

homesteading era. The Freeman School, adds a noncontiguous 1.5 acres to  

I 

t h e  monument. Physical  f e a t u r e s  o f  t h e  s i te  are dominated by Cub 

Creek, a major t r i b u t a r y  t o  the B i g  Blue River,  and i t s  ad jacen t  

bottomlands. The balance of the  s i te  is made up of moderately s t e e p  

g lac ia l  till slopes w i t h  eroded sandy'and gravelly s ide  slopes. 

Because of t h e  importance of p r a i r i e  t o  t h e  settler, The primary 

objective of "MA has been restoration of the landscape context to the 

w h a t  approximate original cordit ion as encountered by Daniel Freeman i n  

the mid-1860's. This goal has  been*evident from the  first management 

! 
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masterplan w r i t t e n  by Adoph Murie circa 1938 (Appendix 1-11- M u r i e  

s ays  i n  h i s  report, Res to ra t ion  of Native Grassland a t  Homestead 
. .  

. 

c 
t 

I 

National Monument, 

"E R Hummel, R e g i o n a l  Historian, is makinq plans to restore 
the cmdi t ions  of the homestead as they ' w e r e  when .the home- 
steader, M r .  Freeman, first settled on it. Among other 
things, Humme1 w i s h e s  to restore the  native vegetation so f a r  
t h a t  i t  is p o s s i b l e  ..." 

Murie went on to  describe t w o  possible r e s t o r a t i o n  methods, one w a s  

t r a n s p l a n t i n g  of sod from a local prair ie  doomed t o  d e s t r u c t i o n  by 

plowing, and the second w a s  by seeding. H e  a l so  r e a l i z e d  t h e  

advantages to  sodding. i n  that, 

"...not only is prairie grass brought i n t o  the area, bu t  also 
native species of prair ie  herbs." 

I n  preparing this first management plan, Murie had been i n  contact with 

t h e  eminent prairie ecologist, Dr .  J. E. Weaver o f  t h e  Universi ty  of 

Nebraska, who f e l t  that this project, 

9 

"...contained the possibilities of an exce l len t  experiment ..." 
The n a t u r a l  h i s t o r y  of a landscape untouched by modern man*s 

ac t iv i t ies  is a t  best a complex mosaic of r e a c t i o n s  t o  previous 

ecological per turba t ions .  For example, prairies are unique p l a n t  

communities, associations, and. f o m t i o n s  which resul ted over thousands 

of years of c y c l i c  drought,  temporary heavy g raz ing ,  and f i re  among 

other events .  When man's a c t i v i t i e s  are added, t h i s  mosaic becomes 

even more complex, e s p e c i a l l y  when t h o s e  a c t i v i t i e s  have n o t  been 

recorded i n  t i m e  or  space. Much of t h e  e x i s t i n g  s i t e  condi t ion is 

d i r e c t l y  related t o  t h e  management p r a c t i c e s  conducted over t i m e  i n  

response to previous factors and the  object ive of p r a i r i e  restoration. 

However, uncon t ro l l ab le  n a t u r q l  even t s ,  such a s  f looding and wild 
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f i r e s ,  s t i l l  impact the site. Following i s  a chronological l i s t i ng  of 

rhu,nan management i n t e n t s ,  coupled w i t h  n a t u r a l  even t s ,  s e t t i n g  t h e  

stage for  ongoing management. 
t .  

When t h e  s i t e  w a s  acqui red  by t h e  Nat ional  Park Service, seve re  

e ros ion  had occurred o n  t h e  upland s l o p e s ,  heavy depositions of s i l t  

were on t h e  lower s lopes ,  and t h e  woodlands were cu tove r  and heav i ly  

grazed. Management dur ing  t h e  e a r l y  y e a r s  a t  HNMA cen te red  around 

stabi l iz ing a severely abused soil ard protecting newly planted native 

grasses. 
- - .  - .: . As stated i n  the RFP-MWR-2-36 dated June, 1982, 

".. ..mt of the area was cul t ivated until t he  
ear ly  1930 ' s .  I' 

b 
b 

Photograph #140 (Figure 1) and photograph #lo15 (Figure 2) show that 

These photographs w e r e  

Although the RFP- 

the southeast 40 acres w a s  under culti&tion. 

taken i n  March and November of 1939, respectively. 

MWR-2-36 states t h a t  seeding occurred  as e a r l y  as 1937, a sea rch  o f  

past records indicates t ! t  the  f i r s t  seeding took place i n  1939 with 

seed gathered approximately f i v e  m i l e s  t o  t h e  w e s t .  Job records a t  

"MA indicate that the approximate m i x t u r e  w a s  45% big bluestem: 50% 

l i t t l e  bluestem; 1% each of Kentucky b luegrass ,  needleandthread, 

indiangrass, p ra i r i e  dropseed, and sideoats grama. The first sodding 

w a s  a l s o  c a r r i e d o u t i n  1939 to  c o n t r o l  s eve re  s h e e t ,  r i l l ,  and g u l l y  

erosion on the  coarse-textured south upland slopes. Source of the sod 

is unknown. 

i 
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Figure 1. NPS negat ive  #140, March, 1939. V i e w  w e s t  a long the o l d  
S ta t e  Highway 4 right-of-way. This photo shows the  general 
cond i t ion  of t h e  cropped upland and overgrazed woodland. 
Trees  ad jacen t  to  the Agnes S u i t e r  Freeman cabin  a r e  
probably volunteers (Photo by E. R Hummel). 

c 
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Figure 2. NPS negat ive  S & MC #6,1015, November 1, 1939. Looking 
east f r o m  Q u a d r a t  16 i n  t h e  s o u t h e a s t  4 0  acres. The 
general ground cover is the  p ra i r i e  a t  the end of the  first 
growing season. I n  t h e  c e n t e r  a re  n a r r o w  p r a i r i e  sod 
s t r i p s  to control  r i l l  and s h e e t  e ros ion  (Photo by E. A. 
HUlTm€?l). 

' 

+ 
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Figure 3. NPS nega t ive  S & MC #31, 1034, May 1, 1942. 
looking across Quadrat 16. 
Figure 2 showing t h e  t h r e e  y e a r s  of e ros ion .  
spa r se  e s t ab l i shmen t  of t h e  p r a i r i e  grasses (Photo by M r .  
Fletcher 1 . 

Facing east  
Genera l ly ,  t h e  same view a s  

Note the 

! 
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Figure  4. NPS n e g a t i v e  S & MC #35,  1037,  May 1, 1942. Brush  dam i n  
Q u a d r a t  14.  V i e w  l o o k i n g  s o u t h .  Note t h e  unmanaged 
appearance of the Osage-orange hedgerow ( P h o t o  by M r .  
F l e t c h e r  1 . 
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Figure  5. NPS n e g a t i v e  S & MC #34,1035, May 1, 1942. Main d ra inage  
i n  Cuadrat 15 looking south. Note the check dam an3 delta 
of  s i l t  a t  approximately t h e  1275 contour. A l s o  no te  t h e  
w e e d s  trapped by t h e  hedge and t h a t  t h e  hedge t o  t h e  east 
of the d ra inage  is n o t i c e a b l y  s h o r t e r ,  probably from t h e  
h a r v e s t i n g  of  Osage-orange fence posts (Photo by M r .  
Fletcher 1 . 

c 
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Figure 6. NPS negative S & MC #37,  1038, May 1, 1942. V i e w  northwest 
scross Quatrat 14. Note check dams in foreground. A l s o  
note the strong linear character of the volunteer trees and 
s h k a  al.c:~g what is now the old State Highway 4 right-of- 
way (Photo by M r .  Fletcher). 

c 



.. . .  .. . . . . .  . . .  . . . .  . .  . . .  . .  

I ' ., 

. .  --_ .... , :  ".\.... - 
, . . . :.:.,::: . .  . .  . .  

. .  *:- 

1 
I 

1 2  
I 

i 

Figure 7. NPS negat ive  S & MC #33,  1036, May 1, 1942. This  photo 
shows e r o s i o n  i n  t h e  s o u t h e a s t  40 acres. However, i n  t h e  
top center, a dense patch of established prairie vegetation 
stands o u t  from the  surrounding clumps. This probably is 
a n  area t h a t  w a s  sodded f o u r  yea r s  earlier (Photo by M r .  
Fletcher I .  
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1949 - The first use of herbicide, other than sodium chlorate, a t  “MA 
w a s  recorded i n  1949 with an application of 2,4-D on bur rag- 
weed ,  primarily in the woodlands. 
hay occurred on the upland gullies. 
poor drainage on the  lowland prairie.  

Continued mulching with old 
Concern w a s  noted about the 

1950 - The major event w a s  a large flood on’october 2nd. and 3rd which 
covered t h e  l o w l a n d s .  

1951 - A v i s i t  by Dr. E. J. Dyksterhuis of the Soi l  Conservation Senrice 
resulted i n  s o m e  specific remmendat ions  which, i f  adopted, 
would provide a c h g e d  and m o r e  f i ne ly  tuned management plan 
than had been followed (Appendix 1-21. The significant recom- 
mendations can be summarized as follows: 1) no grazing, 2) mow 
before July 15131, 3) t imely  clipping of downy brame infested 
areas, 4)  no herbicide use in the p r a i r i e  because of its detrimental 
influence on forbs, 5) importance of legumes, 6) supplement low- 
lands with other species by sod chunks, 7) fFre is a hazard but 
is compatible with prairie, 8 )  because of weedy perennials in the 
southwest bottomland, clean till and start over by seeding low- 
land species, 9) one the east 40 acres of h i l l s ide ,  f e r t i l i z e ,  
mulch, and mow with a high cutter bar to  spread clumps, and 10) 
do not disturb the  l w l a n d  silt delta, because the weedy annuals 
w i l l  eventually be out compekd by the perennial pra i r ie  plants. 
%e of these remmmendations were followed, and others w e r e  not. 
The east 40 acres w a s  mowed, except”on the gravel s ide slopes. 

1952 - A massive creekbank s t a b i l i z a t i o n  project with willow plantings 
w a s  initiated. 
s ide  slopes.  

The uplands w e r e  hayed, except fo r  the gravel 

1953 - The Gaw C m t y  Soil Conservation D i s t r i c t  harvested seed i n  the 
?he bottomland w a s  haw. east 40 acres. 

1954 - C. H. Schultz, “MA Custodian, noted that the heavy 
thatch of 1945-51 w a s  now depleted. 
they w e r e  i n  1953. Erosion w a s  noted along the abandoned State 
Highway 4 right-of-way.- - 

Seeds w e r e  harvested as 

1955 - A review of the areas by J. Dexter Haws of the Soil Conservation 
Service resul ted i n  de t a i l ed  recommendations (Fppendu< 1-31. In 
summary, he 1) noted a sweetclover infestat ion,  2)  noted a 
smooth bromegrass in fes ta t ion ,  3) noted several  other w e e d s  that 
wculd not  be future  problems, 4 )  suggested plant- p ra i r i e  
cordgrass in the  w e t  lowlands and along the s t r e a m  banks, and 5 )  
suggested planting native shrubs in tk gullies. The NPS 
replied s o m e w h a t  negatively to sane of these recommendations 
(Appendix 1-51. 

1956 - A report w a s  made by the Nps regional soil consemationkt  
(Appendix 1-61. i 
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1957 - 

1958 - 
1959 - 

14, 

A major June flood covered the lowlands. 
Department of Agronmy, UniVersity of Nebraska, requested from 
the NPS the origin of the seed source i n  restorat ion (Appenduc 

Dr. Calvin McMillian, 

1-71. . No major activities. 

A major Dutch e h  disease program w a s  i n i t i a t d  

1960 through 1962 - EPUMA -gemat master plan (-X 1-81. 

1963 - Major June flooding on the lowlands. Use of 2,4-D ester w a s  

1964 - A year after a flood in the lowlands faud these areas heavily 

noted (Appndix 1-91. 

- --_ ' . .  - .. . 
infestEd w i t h  weeds. 
program from 1965-80 using Dalapon for bromegrass ctntrol and 
2,4-D for broadleaf weeds: 

This sparked an ongoing w e d  eantrol 
.. 

' '  1965 - A thatch buildup resulted in mowing t h e  complete area (Appendix 

e1966 ard 1967 - No major activities, 

1-10 1. 
1 

. .. . . ..,. . . . . .  _.:. ._ . .. .. . .  

. .  . .  . .  .. . 

1968 - smooth bran&s in the north 40 acres w a s  mawed, raked, and 
baled in June. 
Ihe lowland area in the north 40 acres was p l d  on September 
28th. 

A flood on August 19th covered the lowlands. 

1969 - The lowland area w a s  disked in June, sowed to milo in July, 
mowed in September, 7 to 11 acres w e r e  seeded in November, and 
in t)eoember the Soil conservation Service reaxnmended t h a t  
future Seeaings include forbs. 

1970 - The first controlled burn .of the 'p ra i r ie ,  excluding the newly 
planted areas, was cmducted. .- The newly planted areas were 
mowed, and 2,4-D w a s  applied (Apperx3.x 1-11]. 

1971 through 1974 - No new major ac t iv i t i e s .  

1975 - About 4 acres of the most recently seeded area w a s  reworked 
(Appensx 1-12]. 

1976 - The year w a s  extremely dry. The 4 acres of lowland were 
reseeded i n  November. 

1977 - P l a n t s  i n  the 7 to 11 acre lowland area were under drought 

1978 and 1979 - 
stress and w e r e  w e e d  infested. 

Woody invaders we& remved fran the l o w l a n d s  w i t h  
Ortho Brush Killer.  The routine 2,4-D spraying program was 
stopped in 1979. 

... 
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'I  k .  . 1980 - A 17-acre w i l d  f i r e  occurred. 

1981 - No major new activit ies. 

1982 - A major flood covered the lowlands i n  June. A p r e - s c r W  burn 
in April w a s  stopped by rain after burning 8 acres. Manual 
ramal of thistles and campn mullein was initiated. Native 
hay bales m e  used f o r  erosion control i n  Qadrats 14 and 15 
(Figures 8 and 9 ) .  

1983 - Removal of nat ive and exotic species from the osage-orange 
hedgerow w a s  initiated. "he e n t i r e  prairie w a s  included i n  a 
prescribed b u m  in April. mual weed rmval continued, and 
plant  material f r o m  4 weedy acres of  lowland was mowed  and 
burned A w t  (Appendix 1-13). 

1984 - A part ion of  the weedy-lowland was m w d .  A few phm thickets 
w e r e  shreddd a t  a height  of about 2 feet. The area north of 
S ta t e  Highway 4 w a s  burned in the fall. Manual ' r e m 1  of 
weeds continued. 

This chromlogical s m m q  shows a clear change i n  problems as the 

Erosion and , s tab i l iza t ion  has given away 

For 

1 

p r a i r i e  at "MA has evolved. 

to interest in m o r e  natural and biolcgical maraganent ccntrols. 
. 

example, prescribed burning h a s  replaced mowing and t h e  use of 

herbicides. A logical, progressive urderstanding that these procedures 

can be integ-rated and selected to obtain certan r e s u l t s  h s  occurred. 

In te res t  has also m o v e d  f m  native grasses in the ea r ly  s tab i l iz ing  

yea r s  of HNMA management i n .  t h e  1930's and 1940's, to' an  i n t e r e s t  i n  

legumes i n  t h e  1950's, and o n  to  a more r e c e n t  and more complex 

understanding of t h e  role of forbs .  Forbs,  i n  g e n e r a l ,  h e l p  HNMA t o  

more closely approximate the original flora, add visitor interest, and 

add potential interpretat ion a c t i v i t i e s .  A recent  amcern has emerged 

a b o u t  t h e  use of a local gene pool s o u r c e  f o r  f u t u r e  in t roduc t ion  of 

p l a n t s ,  which i n d i c a t e s  a f u r t h e r  e v o l u t i o n  of understanding of t h e  

p ra i r i e  ecosystem. c 

I 
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1. Disturbed Lowland Prairie 

2. Highway 4 R-0-W 6. Upland Gully Erosion 10. Woodland 
3. Old Highway 4 R-0-W 7. Tree Intruslon 
4. Osage Orange Hedgerow 

5. Offsite Erosion 9. Pioneer Crops Area 

11. Woodland North of  Highway 
12. freeman School Prairie 8. Perennlal Weeds In Lowland 

Remanant Prairie 

F i  

/IZ. 13. Shrub Edge 

areas of  concern.) 
. .  
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i a  
1 , .. ' "MA is one of t h e  oldest ongoing a t t empt s  a t  r e s t o r i n g  p r a i r i e  

h a b i t a t s  on  m a n - a l t e r e d  l andscapes .  The o n l y  o t h e r  n e a r l y  

contemporaneous example is t h e  r e s t o r a t i o n  of t h e  Curti.s Prairie i n  

Madison, Wisconsin i n  the 1930's. The C u r t i s  Prairie has probably 

benefited from starting with a less disturbed site. It also benefited 

from c l o s e  work w i t h  Dr. C u r t i s  and h i s  'graduate s tuden t s  a t  t h e  

university of Wisconsin. 

TO restore the 100 acre prairie a t  ."MA to  the approximate 
appearanceandpercentagespeciescompositionrepresenbtiveof the 
1850-60 era. 

mvestigators' Response 

The priraary lcng-term objective to restore the "MA prairie to its 

percentage species composition of the 1850-1860 era is a laudable and 

measurable objective. However, t h e  s p e c i f i c  o r i g i n a l  percentage 

species amps i t ion  is not hown, and it can only be aFproximated from 

o t h e r  sources. I n  l i g h t  of t h i s  problem, it is suggested tha t  t h e  

- 

approximation published i n  the North American Prairie (Weaver 1954) be 

used. These provide rough targets f o r  r e s t o r a t i o n  of s p e c i f i c  

management units. 

c 
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Table  1- Percentage composition of t h e  v e g e t a t i o n  and frequency of 
occurrence of each of twelve m a t  important grasses in lowland (155 m2) 

* and upland (180 m 1 p r a i r i e  (adapted from Weaver 1954). Symbol * 
indicates presence a t  "MA. 

.I . 
2 t .  

S p e c i e s  
Lowland P r a i r i e  Upland P r a i r i e  

C o m p .  Freq. C o m p .  F r e q .  

L i t t l e  b l u e s t e m  
Sch izachyr ium scopa r ium*  2.0 19 .0  55.0 98.0 

B i g  b l u e s  t e m  
Andropoqon gerardi i*  78.0 100.0 24.8 99.0 * 

Kentucky b l u e g r a s s  ( e x o t i c )  
- Poa p r a t e n s i s *  8.8 88.0 4.7 80.0 

Por  cu p i  n e g r a s  s 
S t i p a  spartea" 1.9 31.0 2 .5  40.0 

1 

P r a i r i e  dropseed 
S p o r o b o l u s  h e t e r o l e p i s *  0.1. 1 .o 2.7 20.0 

I n d i a n g r a s s  
S o r q h a s t r u m  n u t a n s "  1 .9  37.0 1.8 51.0 

Sideoats grama 

P a n i c  grasses 

Boute loua  c u r t i p e n d u l a *  0 .1  7 .0  0.6 32.0 

D i c h a n t h e l i u m  spp .*  0 .3  28.0 0.4 36.0 

P r a i r i e  j u n e g r a s s  
Koeleria p y r a m i d a t a *  0 . 1  1 0 . 0  0.6 34.0 

Canada w i  l d r y e  
Elymus c a n a d e n s i s *  

S w i t c h g r a s s  
Panicum v i r g a t u m *  

0 . 1  12 .0  trace 4.0 

1 . 7  2 2 . 0  1 . 3  1 4 . 0  

P r a i r i e  cordgrass 
S p a r t i n a  p e c t i n a t a *  0 .4  12 .0  0 . 0  0 . 0  

F o r b s  3 . 6  74.0 4 . 1  90.0 



I 
I 

20 

I . . ,  

For each p r a i r i e  scudled,  Weaver made a complete list of  forbs .  

After  c a r e f u l  observa t ion ,  each species w a s  then placed i n t o  one of 

five groups, depending upon its importance. Those t h a t  occurred i n  

g r e a t  abundance and w e r e  of cons iderable  importance throughout a 

p r a i r i e  w e r e  des igna ted  as the s o c i e t y  of the f i r s t  c l a s s .  Usually 

. .  

only 6 t o  8 species i n  any p r a i r i e  held such a high rank. These fo rbs  

w e r e  widely ht not necessarily mntinuously distributed throughout the 

p ra i r i e .  Other species which w e r e  o f  on ly  s l i g h t l y  less importance 

w e r e  designated as a society of the secord class. others occurred in 

- -_ 
... . -  , . 

seve ra l  p laces ,  but t hey  w e r e  n o t  common. They formed only  a s m a l l  

part of t h e  p l a n t  cover  because they  w e r e  in f requent ,  'and they  w e r e  
' *  

. I  . .  .- . 

placed i n  t h e  f o u r t h  class; 

w e r e  observed only once or a few times. 

class. 

C e r t a i n  species w e r e  so rare t h a t  t hey  

These were placed i n  the f i f t h  
.. 

Table 2. Most important species of forbs in lowland prair ies ,  a r r q e d  
i n  o rde r  of decreas ing  importance. The f i r s t  number i n d i c a t e s  the 
p e n t a g e  of p r a i r i e s  i n  which the species occurred in f i r s t ,  second, 
or third rank. The second number inaiCates percen e in the fourth or 
f i f t h  rank (adapted from Weaver 1954). Symbol 3icates presence a t  
m. - 

Species 

~~ 

Classes  1, 2, 6 3 C l a s s e s  4 E, 5 

C a t c h w e d  b e d s t r a w  
Galium a m i n e *  

Wild strawberry 
Fraqaria virginiana" 

Fringed looses t r i fe  
Lys imachia  C i l i a t a  

70 4 

52 20 

7 4. 26 

i 

i 
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W i l l a J  a s t e r  

Aster praealtus 22 

' Canada anemone 
Anemone canadensis 50 13 

Canada goldenrod 
Solidago canadensis 

ccmpassplant 
Silphium laciniatum 

Prairie phlox 
Phlox pi losa 

72 

5 1  

40 

1 4  

15 

4 

Wholeleaf r o s i n w e d  
Silphium integrifolium* 41  26 

. 

sawtmth sunflower 
Helianthus grosseserratus 54 28 

Thickspike gayfeather 
Liatris pycnostxhya 1 t 

40 16 

Smooth scouriq-rush 
Equisetum laeviqa tm 46 

35 

17 I 

' 1  Golden alexanders 
Ziz ia  aurea -- 

American germander 
'Euccium camdense* 

Prairie dogbane j /  
Fpocynum sibiricum 

14 

52 

36 

31 

46 

Meadow v i o l e t  
V i o l a  pratincola 31 

43 

18 

30 

33 

32 

.29 

American licorice 
Glycyrr hiza lepidota" 

bbuntain-mints 
PyCMnthemum spp. 

1 4  

2 

Waterhemlock 
Cicuta maculata 32 

Cu 1 vers root 
V e r o n i c a s t r u m  virginicum 

Whorled milkweed 
Asclepias v e r t i c i l l a t a *  

2 

45 



22 
P- Smooth milkweed 

' i. . .  Asclepias sullivantii 

Field horsetai 1 
Equisetum arvense 

24 38 

16 16 

Purple lmsestrife 
Lythrum salicaria 

mual fleabane 
Erigeron annuus 

Western ironweed 
Vernonia fasciculata* 

Jerusalem articwe 
Helianthus tuberosus 

Swamp milkweed 
Asclepias incamata 

14 22 

18 10 

31 35 

18 19 . _  . . .  ...> :<: .:- .......... ..... 

11 25 . 

trace 

c 
5 HypoXis 

HypoXis hirsuta 

Rough heliopsis 

Purple m e a d o w m e  

swamp smartweed 

Heliopsis helianthoides 

Thalictrum dasycarpun 

Polygonum coccineum 

Black-eyedsusan 

G r a m d  prairieconef lower 

Rudbeckia hir ta* 

Riitibida pinnataf 

Golden groundsel 
Senecio pseudaureus 

trace 
1 

22 36 

31 
g. , 

I '. 13 

27 
.... :. ... . . .  . .  .. . .  

22 

8 24 

.. 14 9 

5 11 

American bugleweed 
Lycopus americanus 14 

12 

21 

25 
Cup rosinweed 
Silphium perfoliatum 

. .  
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Less important lowland species: 

Clammy groundcherry (Physalis heterophylla) 
Illinois tickclover ( D e s m d u m  il l inoense)* 
Fleabane (Eriqeron philadelphicus) 
Plantainleaf pussytoes (Antennaria plantagini 
Palespike labelia (bbelia spicata)  
Lanceleaf grodcherry  (Physalis virqiniana) * 
Canada onion ( A l l i u m  canadewe) 
Canada milkvetch (Astragalus canadensis) * 
Sneezeweed ( H e l e n i u m  autumnaler  

.folia) 

Southern hogpeanut [Am-bracteata 
Common w o o d s o r r e l  (&lis stricta)* 
Gauras ( a u r a  spp.)* 
Poisonivy (Rhus radians) 
V i o l e t  woodsorrel (Owlis viola-e) * 
W i l i a n  sunflower (Helianthus maximiliani) 
Cudweed s a g e w a r t  (Artemisia ludOViciana)* 
Wavyleaf thistle (Circium undulatum) 
Marsh vetch (Iathyrus palustris) 
Tubercus indianplantain (Qcalia tuberosa) 

- - 1  

1 

Table 3. Most important species of fa rbs  in upland pra i r ies ,  arranged 
i n  order of  d e c r e a s i n g  importance. The f i r s t  number indicates 
percentage of prairies i n  which t h e  species occurred  i n  t h e  f i r s t ,  
second, or third rank. Ihe second number indicates percentage i n  the 
f o u r t h  or  f i f t h  rank  (adapted from Weaver 1954). Symbol * i n d i c a t e s  
presence at "MA. 

I 

i . )  

i 
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Species C l a s s e s  1, 2, & 3 Classes 4 & 5 

Leadplant 
Amorpha canescens* 87 

I Stiff sunflower 
Helianthus riqidus* 80 

Heath aster 
Aster er icoides  * 80 

Field pussytoes 
Antennaria neqlecta* 72 

c 
76 

Daisy fleabane 
EYigeron s t r iqosus  * 

I: 
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Missouri goldenrod 
1 ; Solidago missouriensis* 

Silverleaf psoralea 
Psoralea arqophyk# 

Petalostemum spp-* 

m e a  pallidaq 

Euphorbia corollata 

prairieclovers 

Pale echinaoea 

Flowering splrge 

Stiff goldenrod - -_ 
. -  Solidago rigida* 

Groudplummilkvetch 4. 
Astragalus crassicarpus 

Ebugh gayfeather 
Liatris aspera 

h 

Arkansas rose - Fbsaarkansana* 

Finger coreopsis 
Coreopsis palmata 

Kuhnia eupatorioides* 

Psoralea tenuif lorn* 
Prairie bl ue-eyedgrass 
Sisyrinchium campestr e* 

Inland m o t h u s  

False boneset 

Slimflower scurfpea 

ceanothus ovatus 

Dotted gayfeather 
Liatris p~”cta t ta*~ 

Desmodium sFp.* 
Tickclovers 

Blue aster 
Aster laevis 

Cudweed sagewort 
Artemisia ludoviciana* 

64 

56 

52 

40 

33 

48 

36 

39 
I 

12 

18 

22 

26 

7 

26 

21 

23 

48 .,* . - 26 

34 3 

37 

22 

_ _  40 

24 

23 

29 

17 

c 

36 

41 

16 

11 

16 

25 

29 

7 

34 

24 i 

(.. _,  
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Roundhead lespedeza 
Lespedeza capitata * 

I .  

'. Catclaw sensitivebriar 
Schrankia nuttallii 

Showywand goldenrod 
Solidaqo speciosa 

Azure aster 
Aster azureu 

Grooved flax ~ 

Linum sulcatum 

Western yarrow 
Achillea millefolium* 

Prairie ragwort 
Senecio plattensisf 

Atlantic wi ldindigo 
Baptisia leucantha+ 

Plains wildindigo 
Baptisia leucophaeaf 

Pitchers sage 
Salvia picheri" 

28 

10 

20 

7 

29 

16 

15 

12 

' 19 

. ,  

9 '  

27 

5 

28 

6 

25 

35 

11 

22 

27 

16 

25 

Less importantxpl andspecies : 

Upright prairieconef lower (Ratibida columnifera 
Lambert locoweed (oxytr opis lambertii) 
~arly lousewort (Pedicularis amadensis) 
Rattlesnake master (Erynqium yuccifolium) 
Upland willow (Salix humilis) 
Wkite milkwort (Polygala a l k )  . 
Candle anemme (Anemone cylindrica) 
Blood milkwort (Polygala sanquinea) 
Bastard tcadflax (Comandra richardsiana) 
Swamp lousewort (Pedicularis lanceolata) 
Scaly gayfeather (Liatris glabarata) 
Pink poppymallow (Callirhoe alcaeoides)* 
F'ringeleaf ruellia (Ruellia humilis) 
Tall cinquefoil (Potentilla 

Lanceleaf groundcherry (Physalis virqiniana 
Grassleaf goldenrod (Solidago qraminifolia) 
Cleft gromwell (Lithospermum incisurn)* 
woolly plantain (Plantago pataqonicaf . 

Prairie violet (Viola peda tirn)* 
r 

I 
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'."MA S h O r t - T e m  Goals 

1. 
al ternat ive measures to reach the long-term objective. 

To e s t a b l i s h  workable p r a i r i e  management u n i t s  and recommend 

Invest igators  ' Response 

The "MA pra i r i e  should be divided into t w o  m a i n  management units, 

the lowland area b e l o w  contour 1270 and t h e  upland area above t h a t  

ContoUT and including the Reexnan Sdxol (Figure 8). Within these two 

braad units should be subsections based on environmental condi t ions.  

For example, t h e  area gene ra l ly  located a t  t h e  i n t e r s e c t i o n s  of 

Quadrats 7, 8, 13, and 1 4  ( C r i t i c a l  Area 8, Figure 9 )  could be 

considered as a subsection of the lowland ( fo r  a l i s t i n g  and narrative 

on -ti-1 areas see pges li and 77)'. me subsection is more m o i s t  

and, thus,  has p o t e n t i a l  f o r  d i f f e r e n t  p l a n t  species. As w e l l ,  t h e  

- --_ . -  

c 

a p s e d  gravel slopes in the upland could be cansidered a subsection of 

t h e  uplands because of t h e  restrictive soil condi t ions  and g u l l y  

e ros ion  ( C r i t i d  Area 6 ,  Figure 91. These g rave l  s lopes ,  however, 

have been extensively managed f a r  the last 45 years and are approaching 

a natural p r a i r i e  species mqsition. New gullies should be sodded 

w i t h  native upland sod, Off-site dZms should be check3 f o r  control. 
r 

A t  the Freeman School, na t ive  p r a i r i e  and areas adjacent  t o  t h e  

buildmgs should be mowed  t o  m t r o l  weedy species and fo r  f i r e  hazard 

reduction. The smooth bromegrass border that mw threatens the remnant 

I 
I 

pra i r ie  should be treated w i t h  an herbicide i n  the spring before ac t ive  

growth of t h e  n a t i v e  p l a n t s  (Critical Area 1 2 ,  Figure 9). Some a r e a s  

m y  require revegetation w i t h  native p r a i r l e  species. 1 
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2. 
w i t h  the p r a i r i e  a s  a whole and f o r  spec i f i c  management units. 

Investigators'  Response 

To research and recommend a cyc l i c  prescribed fire program t o  deal 
.I . . 

Prescribed burning should b e  p a r t  of an i n t e g r a t e d  program of 

management. Cyclic burning is generally beneficial ,  but it cannot be 

recommended as a b lanket  management tool. F i r e  m u s t  be s i te  and 

condi t ion  s e n s i t i v e .  For example, t h e  s t eep ,  g r a v e l l y  slopes of 

Quadrats 14, 15, and 1 6  are less product ive  and l i k e l y  to  have less 

need f o r  burning. Conversely, t h e  lowland area w i l l  have a tendency 

f o r  t ha t ch  bui ldup  and therefore w i l l  be more prone to  wi ld  f i r e  

because of h igher  l e v e l s  of human activities and it p r o x i m i t i e s  t o  

trails .and roads. Overall productim of organic m a t t e r  is related t o  

soil moisture and species 'composi t ion.  T ime  of burning should be a t  

various times throughout the year so as td not favor or retard seasonal 

plants. 

3. 
control of exot ic  species, including methods, t i m i n g ,  etc. 

To provide a l t e r n a t i v e s  for d e a l i n g  w i t h  t h e  encroachment and 

Investigators '  Response 

Species exot ic  t o  the area are m o s t  apparent i n  the lowland areas 

which have experienced t h e  m o s t  f r equen t  and g r e a t e s t  dis turbance.  

Kentucky bluegrass, musk thistle, smooth bromegrass, and woody species 

are troublesome p lan t s .  Smooth bromegrass must be supplanted by a 

s t a b l e  p r a i r i e  p lan t ing .  I f  r epea ted  mowing i s  t o  cont inue  a t  t h e  

Freeman School, t h e  m o w  l i n e  should be moved nor th  a b o u t  20 f e e t  t o  

h e l p  t o  s l o w  t h e  encroachment of smooth bromegrass i n t o  t h e  na t ive  

prair ie .  
._  c 
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1 ' ., 
' 4. To provide alternatives f o r  removal or c o n t r o l  of woody species 

Include alternatives for f i r e  resistant encroaching onto the p r a i r i e  
and suckering species- 

Investigators '  RespoPlse 

The exist ing S t a t e  Highway 4 right-f-way (Cr i t ica l  Area 3,  Figure 

9 )  should be managed i n  conjunct ion  w i t h  the Nebraska D e p a r t m e n t  of 

Roads, and special a t ten t ion  should be g ivemto  the removal of eastern 

redcedars over the current minimum allowable diameter. 

have always been a component of the prairie. 

Wccdy shrubs 

selected thickets should - --. . .  . .  '. - .. '. . ... .. . 

% ,  

be allowed t o  remain and should be  managed by combinat ions of  hand- 

digging, mowing, burning, and herbicides. 

Removal of a l l  trees in  both the upland and lowland prairies is a 

desirable lmg-term goal. & large 'trees are noted as Critical Area 

7, F igure  9. They are v i s u a l l y  i n t r u s i v e  into t h e  prairie vis ta  and 

shade of surrounding prairie species. However ,  abou t  s i x  of t h e  

largest trees have some h i s t o r i c a l  t ie  t o  t h e  A g n e s  S u i t e r  Freeman 

cabin. They should be lef t  i n  p l ace  b u t  n o t  replanted when they  die. 

Specific m e t b o d s  and critical areas are addressed i n  other sections of 

t h i s  report. 

- 
5. recanmend native grass species t h a t  are shade tolerant tha t  may 
be used where trees must be pro tec ted ,  such as n e a r  t h e  Osage-orange 
along the south boundary. 

Invest iga tors ' ~ e s  pons e 

The hedgerow area should be managed i n  t w o  d i f f e r e n t  ways to  

provide a view of a 1870 hedgerow and the  unmanaged hedgerows common 

today. This  comparison w i l l  provide a valuable in te rpre ta t ive  tool. 

Mowed smooth bromegrass and Kenttucky bluegrass  i n  t h e  shade of  a 

thinned hedge w i l l  hold the soil and serve as a f i r e  barrier. 

i 
+. 

1 
\ 
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6 .  To research  and provlde recommendations f o r  t h e  treatment of 
p o t e n t i a l l y  u n d e s i r a b l e  n a t i v e  species such  as sunflowers  and 
s m a r t w e d s  Do they belong, w i l l  they spread, and w h a t  percentage is 
acceptable? 

Investigators'  Response 

W e t  lowland species should be planted to supplantbttr? weeds  i n  the 

wetter po r t ions  of  t h e  lowland p r a i r i e .  The reader should see t h e  

seen en t i t l ed  "Intensive Restoration" f o r  species and techniques t o  

supplant w e e d s  and the sect ion en t i t l ed  "Cr i t ica l  Areas of Concern" fo r  

discussion of t k  problem. 

Native annuals  w e r e  a p a r t  of t h e  p r a i r i e  which f i l 1 e d . h  

disturbed areas such as on pckt gopher mounds. - D i s t u r b e d  sites may 

be areas w h e r e  desirable  forbs 'can also s t a r t .  In the future, "MA may 

w i s h  to consider introducing additignal n a t u r a l  p r a i r i e  rodents. 

7. To assess p o t e n t i a l  damage caused by mechanical equipment and 
veh ic l e  use on t h e  p r a i r i e  and recommend alternatives t o  min imize  

Investigators* R e s p n s e  

impact. 

V e h i c l e  impact is damaging only i f  it is frequent or on w e t  soils, 

8. 
archeological/cul tu ra l  resources. 

Investigators' Response 

To i n s u r e  recommendation are consistent w i t h  p re se rva t ion  of 

,. 

The hedgerow is a c u l t u r a l  resource  and should be managed f o r  

i n t e r p r e t a t i o n  (see 4 and 5,  above). The presence  of trees on t h e  

pra i r ie  is intrusive. They negatively impact the p r a i r i e  species and 

t h e  v i s i t o r s '  v i ew and  c o n c e p t  of p r a i r i e .  The l o c a t i o n ,  

c o n f i g u r a t i o n ,  and make up of t h e  n a t i v e  p l a n t  g a r d e n  needs 

reconsiderat ion.  The cash c rop  i n t e r p r e t a t i o n  area provides  .a 

cont inua l  d i s tu rbance  and p o t e n t i a l  weed source. It could be a more 
c 

.- 
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e f f e c t i v e  d i sp lay  i n  a closer p rox imi ty  t o  the o t h e r  i n t e r p r e t a t i v e  
1 ' ., . i 

f ea tu res  near  the  headquarters. Removal of t h e  o ld  S t a t e  Highway 4 

right-of-way grade would blend t h e  area wi th  t h e  n a t u r a l  contour. 

Mowever, since its alignment follows the old St Joseph to Fort Kearny 

s t age  route ,  it should be kept. &b shrub, k e t s  which produce a 

linear man-made form should be removed (Critical Area 3, Figure 9). 

---b 
-. - ---- 

- 

9. 
are being m e t .  

'Ib establ ish on-going monitoring procedures to determine i f  goals 

- -_ - ~nvestigators' Response .. . .. 
Species canpasition should be m c n i t o r e d  on a regular bash, every t w o  

i t o  three years ,  to  guide  t h e  prairie toward t h e  major objec t ive .  

Accumulation of oryanic m a t t e r s o n  the soil surface should be m c n i t o r d ,  

because large amounts w i l l  nega t ive ly  i m p a c t  the p r a i r i e  p lan ts .  

Methods and schedules w i l l  be discussed later i n  this report. 

- 
1 

.T' 
.il 

10. To recommend loca t ions  and techniques f o r  screening ad jacen t  
nonh i s to r i c  developments and providing shaded areas fo r  v i s i t o r  rest 
and amfort consistent with p ra i r i e  res torat ion goals. 

Investigators* Respol l se  

The in f luence  of S t a t e  Highway 4 and t h e  ad jacent  r e s i d e n t i a l  

development is par t icular ly  distracting f o r  the visitor 's  experience of 

the HNMA p ra i r i e  ard its interpretive significance. It is d i f f i c u l t  to  

recommend specific screening uses  i n  a vegeta t ion  management p lan ,  

however the tr iangular right-of-way ,could pmvide sane buffering i f  a 

plan w a s  coopera t ive ly  designed and managed by "MA and the State 

Department of  Roads. As w e l l ,  a po r t ion  of Quadrat 1 (see Figure 8) 

could be converted to  woodland north of the highway w i t h  a n a r r o w  s t r i p  

of woodland south of the highway. h. addition, a band of shrubs edging 
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the woodland on the south  would h e l p  provide a dense twiggy screen 

dur ing  t h e  w i n t e r  months. T h i s  e n t a i l s  managing a shrub edge i n  

a d d i t i o n  to t h a t  edge t h a t  o c c u r s  a long  the e a s t e r n  edge o f  t h e  

woodland. make it 

imperative to reorient the v is i tor ' s  initial v i e w  of the p r a i r i e  from 

Subsequently, woody plants south of State Highway 4 

the east to the southeast. W i t h i n  the  pra i r ie ,  managed shrub th icke ts  

could supply 

s e c t i o n  e n t i t l e d  "Areas of Critical Cancem"). 

shade t o  v i s i t o r s  on the t ra i l  (see 4 ,  above and t h e  

11. To recommend alternatives f o r  res torat ion of weedy areas to  nat ive 
species camposition. 

Investigators'  Response 

The weedy lowlands should  be restored. See  t h e  comprehensive 

discussion i n  later sections of  this report e n t i t l e d  "Intensive Prairie 

Restoration" and "Areas of C r i t i c a l  Concam." 

12. 
m i s t e n t  with the long-term goal. 

Investigators'  Response 

Tb recommend r e i n t r d x t i o n  of species not  current ly  present  but 

Specks  d ive r s i ty  should be increased. This f a c t  is apparent when 

one compares Tables 2 and 3 w i t h  t he  list of species collected a t  "MA. 

Methods of  i n t r o d u c t i o n  a r e - d i s c u s s e d  i n  t h e  s e c t i o n s  on "General 

Review of bbnagment @tiam" and "Intensive P r a i r i e  Restoration." 

13. To de te rmine  if areas are p resen t  t h a t  are so d i s t u r b e d  by 
c u l t i v a t i o n  that  it would be f u t i l e  t o  a t t e m p t  t o  restore p r a i r i e  on 
those  sites. 

Investigators Res pons e 

No sites exist a t  "MA on which restorat ion would be impossible. 

Problems and methods are The weedy lowland w i l l  be a chal lenge.  
c 
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discussed i n  s e c t i o n s  e n t i t l e d  " In tens ive  Prairie Restorat ion" and 

"Areas of Critical Concern." R e m o v a l  of the old State Highway 4 grade 

w i l l  create a n e x p o s e d a r e a  t h a t  w i l l  needa t t en t ion .  Following the 

r-1 of trees from p r a i r i e  areas, grasses s b u l d  natural ly  move into 

the formerly shaded places. 

. r ., . 

14. To assess the impact of "cash crop" interpret ive garden on p ra i r i e  
restoration and recommend the future  m g e m e n t  of the area. 

Investigators'  R e s p n s e  
- --_ 

The cash crop area is addressed under Number 9, above (also see 

"Areas of Critical mncern"). 

i 

1 

. .  . . . .  . . .  . .  . . .  
. .  , _ .  

c 
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Species Composition 

Each area of H o m e s t e a d  National Monunwt of A m e f i c a  w a s  sampled 

with a m d f i e d  steppint on f i v e  d i f f e ren t  dates. Spring sampling 

occurred in June of 1983 a d  1984. Fa l l  sampling w a s  conducted during 

October of 1982, 1983, and 1984- About 8 acres of t h e  lowland and 

upland p r a i r i e s  burned i n  the spring of 1982. The path of the f i r e  w a s  

v i s u a l l y  e v i d e n t  i n  the vege ta t ion  i n  1982. A d e c i s i o n  w a s  made to  

sample the  burned area separately f r a n  the nanburned portions of the 

p r a i r i e .  A prescribed f i re  w a s  a p p l i e d  t o  a l l  of t h e  p r a i r i e  i n  t h e  

spring of 1983, but  thcse areas bur@.in 1982 w e r e  sampled separately 

t o  the  end of the p r o j e  

Caution m u s t  be exercised i n  t h e  i n t e r p r e t a t i o n  o f  species 

composition data. Data f r o m  the t w o  spr ing samplings may be compared, 

and data from f a l l  sampl ings  may be compared. Data between seasons  

smld not  be a m p a r e d .  For example, weedy annuals such as fox ta i l s  or 

c rabgras s  are seasonal. Small  amounts of  a species may have been 

p resen t  d u r i n g  t h e  s p r i n g  sampling,  and they  may have become major 

components by t h e  t i m e  of  t h e  f a l l  sampling. These l a r g e  amounts of 

seasonal spcies appear to cause a decrease i n  perennial species when, 

i n  f a c t ,  t hey  occupy bare spaces  between pe renn ia l s .  Basal cover  of  

t h e  p e r e n n i a l s  w a s  n o t  in f luenced ,  a l though  

g r e a t l y  influenced. 

P ra i r i e  species are dynamic. Changes 

occur  i n  response t o  weather,  'management, 

s p e c i e s  composi t ion w a s  

i n  composition constantly 

and many other f a c t o r s .  
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Minor f l u c t u a t i o n s  ( 2  t o  3%) i n  major s p e c i e s  are n a t u r a l  and may be 

t h e  r e f l e c t i o n  of changes i n  o t h e r  species. Consis tent  t r ends  are 

important. For example, change i n  species composition from 2% t o  1% 

and then to  zero over a three-year  pe r iod  is probably a real change. 

Like-wise, a t r end  from zero t o  a trace and then to  1 or 2% over a 

three-year period may indicate a response to current management. It 

may be an invasion of a w&y species, or, hbpefully, an increase of a 

desirable p ra i r i e  species. 

. . .  .:. .:. - 
. ..:. 

...... , _ .  . , .  . .. 

. ..I. 

-. > . : 
. 

Upland Prairies wlrned i n  1982 and 1983 

B i g  bluestem, ind iangrass ,  and l i t t le  bluestem w e r e  t h e  dominant 

s p e c i e s  on t h e  p r a i r i e  (Table 4 ) .  These  p l a n t s ,  as w e l l  as 

switchgrass ,  remained stable throughout  t h e  period. S m a l l  ga ins  i n  

p ra i r i e  dropseed and s t i f f  sunflower were recard& Large inm-s i n  

Kentucky b luegrass  and goldenrods occurred. Smooth bromegrass also 

increased. These i n c r e a s e s  could be  due to  the unusually w e t ,  cool  

springs i n  1983 and 1984. 

---- 

Upland Prairies Burned i n  1983 

This area includes some of the drier upland pra i r ies  in the southeast 

Big bluestem is t h e  m o s t  abundant species, but  
- +  - 

por t ion  of t h e  park. 

its composition is lower than on the sites w i t h  more fawrable  moisture 

(Table 5). Percentage mmposition of indiangrass is nearly as large as 

t h a t  of big bluestem Larger percentages of little bluestem, sideoats 

grama, and s w i t c h g r a s s  are found on t h i s  area. Kentucky bluegrass and 

goldenrods have increased, and s m t h  bromegrass remains a potential 

problem. 
t 
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Table 4 .  Spec-es  composi t ion  ( % -  of t h e  primary p l a n t s  of the  upland p r a i r i e  
burned I n  1982 and 1983. 

.. . 

I1 i g  b lues  tern 44.98 

19.19 

9.04 

5.21 

0.04 

0.00 

0.05 

6.41 

3.12 

. 7.16 

5.91 

86.93 

43.62 45.45 

22,72 

13.64 

4.55 

0.61 

0.00 

0.00 

0.91 

0.62 

46.93 

21.96 

13.01 

4.51 

0.81 

0.61 

0.00 

3.18 

0 *73  

48.50 

20.17 

12.91 

4.92 

3.01 

5.73 

1.13 

7.52 

1.50 

Indlangrass  

Ll t t le  b l u e s t  e m  

20.13 . I  t 1.0 04  

5.62 I Switchgrass  

P r a i r i e  dropseed 0.07 

1.31 

2.19 

9.72 

3.14 

Kentucky bluegrass  

Smooth Bromegrass 

Goldenrods 

S t l f  f sunflower 

Plant  cover 

L i t t e r  cover 

-8.32 

59.31 

32.37 

10.09 

76.27 

13.64 

10.56 

23.41 

66.03 

10.42 

71.09 

18.49 Bare ground 

I 
\ c 
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Table  5 .  Species  composition (%) of t h e  primary p l a n t s  of t h e  upland p r a i r i e  
burned i n  1983. 

species composition 

Common name s p r i n g  sampling f a l l  sampling 

6/83 6/84 10/82 10/83 10/84 

Big blues  tern 

Indiangrass  

L i t t l e  blues  tern 

S i d e o a t s  grama 

Switchgrass  

P r a i r i e  dropseed 

Kentucky b luegrass  

Smooth Bromegrass 

Goldenrods 

S t i f f  sunflower 

19.82 19.61 

12.12 13.14 

2.11 2.91 

1 

10.10 9.82 

5.18 4.19 

0.00 1-04 

0.19 0.23 

8.16 6.71 

21.32 21.95 20.05 

19.43 19.51 17.12 

7.11 6.57 7.13 

12.80 13.70 13.02 

2.84 3.16 3.12 

0.00 0.71 2.13 

3.31 1.12 2.62 

2.47 5.16 8.05 
,-.. - 

4.89 4.19 1.42 1.71 1.44 

P l a n t  cover 7.29 8.04 10.83 10.72 10.06 

L i t t e r  cover 

Bare ground 

6.13 53.51 87.75 22.91 70.13 i ! 
86.58 38.45 1.42 66.37 19.81 

c I 
i ! 

'. 



I 

0 

1 
I 

37 

b w l a n d  Prairie Burned in 1982 and 1983 ---- 
AS in original lowland pra i r i e s ,  big bluestem comprises over 50% 7 ' .  

of t h e  vege ta t ion  (Table  6). It is fol lowed,  i n  proper o rde r ,  by 

i n d i a n g r a s s ,  s w i t c h g r a s s ,  and l i t t l e  bluestem. Percentage of 

goldenrods is high, w h i l e  K e n t u c k y  bluegrass and smooth bromegrass are 

increasing. 

b w l a n d  Prairie Burned i n  1983 -- 
Percentages of t h e  major species are s imilar  t o  those i n  t h e  

Lowland P r a i r i e  burned i n  bo th  1982 and 1983 (Table 7). Percentage 

little bluestem is lower and s w i t c h g r a s s  is higher, ba t  this difference 

is n o t  due to  t h e  burning h i s t o r y .  Goldenrods are also high i n  t h i s  

area. Kentucky b luegras s  is very high. These species, a long  w i t h  

smooth bromegrass, require immediaie attention. 

. WeedyLowland 

The species composition of the weedy lowland s h o w s  a relatively 

s m a l l  amount of  desirable p r a i r i e  plants (Table 8). The numbers 

illustrate t h e  f a c t  tha t  t h e  rate of succession would be very s l o w .  

Without proper management, u n s i g h t l y  w e e d s  w i l l  cont inue  to  be a 

problem 

Mowed Area Around - t he  Freeman School -- 

I; 
me major species i n  the mowed area is Kentucky bluegrass (Table 

9) .  Crabgrass i n c r e a s e s  by late summer. Buffalograss  i s  p resen t  i n  

patches. The species list includes many common lawn weeds. 
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Table 6. S p e c i e s  composit ion (X I  of the primary p lants  of the lowland p r a i r i e  
burned i n  1982 and 1983. 

Common name 

species composition 

spr ing  sampling f a l l  sampling 

Big bluestem 

Indiangrass  

L i t t l e  bluestem 

Switchgrass  

Eastern gamagrass 

Smooth bromegrass 

Kentucky bluegrass  

Ironweed 

Goldenrod 

----------- x -̂ --1-1-------- 

56.14 55.14 58.26 59.16 57.61 

14.10 13.91 13.70 13.73 12.42 

3.96 3.40 3.42 2.98 2.41 

8.12 7.31 7.53 8.01 7.05 

3.21 2.14 1.37 0.14 0.29 

1.22 2.04 1.37 0.96 1.96 

0.09 2.16 0.07 0.11 1.31 

0.00 0.00 0.19 0.00 0.14 

6.25 8.01 4.11 6.71 8.21 

\ 

1 

.. - 

Plant cover 10.62 10.14 13.02 14.14 13.89 

L i t t e r  cover 7.78 56.12 67.12 20.62 69.14 

Bare ground 81.60 33.74 19.86 65.24 16.97 

c 

f 
I 

I 
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S p e c i e s  composi t ion  ( X )  of t h e  primary p l a n t s  of the  lowland p r a i r i e  
burned i n  1983. 

Common name 

species compos i t i o n  

s p r i n g  s a m p l i n g  f a l l  sampling 

6 / 8 3  6 / 8 4  10 /82  10/83 10/84 

B i g  b l u e s t  e m  

Indiangrass  

L i t t l e  b luestem 

Switchgrass  

Smooth bromegrass 

Kentucky b luegrass  

Dogwood 

Coral berry 

Ironweed 

Goldenrod 

P lant  cover  

L i t t e r  cover  

Bare ground 

47.47 

13.04 

8.9 1 

6.51 

2.01 

0.14 

0.08 

0.05 

0.00 

9.06 

13.18 

3.80 

83.02 

48.41 44.67 

12.07 12.69 

7.04 8.12 

4.92 5.58 
! 

3.17 7.61 

3.15 3.05 

0.16 1.52 

0.09 1.02 

0.00 1.02 

10.17 6.60 

14.09 18.27 

50.62 81.22 

35.29 0.51 

48.11 

12.92 

8.41 

6.19 

3.16 

0.91 

0.09' 

0.04 

0.00 

8.75 

14.16 

21.81 

64.03 

. -  

48.20 

10.18 

6.92 

4.13 

3.86 

7.71  

0.10 

0.06 

0.05 

8.82 

15.05 

68.40 

16.55 

t 
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Table 8.  Species  composi t ion of t h e  weedy lowland. 

Common name 

s p e c i e s  cornposition 

s p r i n g  sampl ing  f a l l  sampling 

6 / 8 3  6/84* 10 /82  10/83 10/84* 

Big blues  t e m  
h 

5 Ind iangras s  

Switchgrass  

Smooth bromegrass 

Goldenrods 

Foxt a i  1s 

Mare's t a i l  

Nettle 

Annual bromes 

Sunflower 

P l a n t  cover 

L i t t e r  cover 

8.19 

25.26 

25 -01  

2.98 

14.7 1 

0.41 

12.13 

0.04 

11.27 

0;oo 

7.21 

9.17 

10.41 

26.42 

30.71 

3.64 .* 

15.92 

1.04 

6.12 

0.00 

5.74 

- 0.00 

8.04 

82.13 

Bare ground 83.62 . 9.83 

7.94 

11.18 

10.13 

4.72 

3.96 

42.12 

14.65 

5.13 

0.17 

0.00 

7.16 

8.35 

84.49 

2.04 

a. 16 

6.12 

4.08 

2.04 

48.99 

18.37 

6.12 

0.00 

0.00 

12.24 

71.43 

16.33 

6.16 

9.71 

9.23 

3.91 

5.62 

40.40 

18.07 

4-19 

0.00 

2.71 

12.91 

80.77 

6.32 

* 1984 d a t a  cannot be d i r e c t l y  compared wi th  d a t a  from previous years. The 
main weedy area w a s  mowed in 1984. Data from 1984 were c o l l e c t e d  In the  
remaining weedy area around the  mqyed area. I 

( 
i 



Table 9. Species composition (%) of t h e  mowed area around the Freeman School. 

species composition 

Common name spring sampling f a l l  sampling 

6/83 6/84 10/82 10/83 10/84 

41 

. -  

Switchgrass 

Kentucky bluegrass 

1 +* .,. 
Smooth bromegrass 

Crabgrass 

! Buff alograss 

Sideoats grama 

Fox t a i  1 

S tinkgrass 

Sedge 

Dandelion 

Prostrate knotweed 

1.3 

61.7 

2.9 

1.4 

22.6 

3.7 

0.0 

0.0 

2.8 

3.6 

0.0 

1.4 

60.4 

4.8 

0 .lo 

20.7 

4.2 

0.0 

0.0 

3.5 

5.0 

B.0 

n 

0.8 

29.8 

1,5 

37.4 

12.2 

1.5 

1.5 

0.8 

2.3 

2.3 

9.9 

2.6 

33.4 

2.3 

26.4 

12.8 

2.6 

2.1 

1.3 

2,5 

5.9 

8.1 

2.4 

37.9 

6.7 

21.3 

13.8 

2.7 

1.3 

0.0 

1.9 

9.8 

2.2 

c 
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. N o m w e d  Area Behind the Freeman S-1 I '  ... - 
Big blues* is the  dominant species, but it is being invaded on a l l  

s i d e s  by smooth bromegrass (Table 10). Immediate management action 

w i l l  be requi red  to  s t o p  t h e  invas ion  (see page 27). .Many of t h e  

d e s i r a b l e  p r a i r i e  grasses and f o r b s  can be found i n  this s m a l l  area, 

but they are present i n  rather small quantities. 

Range Condition as a Measure of Cl imax  

--_ - .. Range caradition can be used as a measure of c l i m  vegetation. It is 

based on abundance and diversity. R d u c t i v i t y  by species As estimam 

I .  

T# 

in representative areas in each Unit. These data w e r e  then c o m p a r e d  to  

tables, furn ished  by t h e  Soil C o n s e T a t i o n  Service, containing t h e  

maximm allowable for each species on each site. The lowland p ra i r i e s  

are loca ted  on a s i l t y  lowland range site while  a l l  o t h e r  p r a i r i e s  

wi th in  t h e  park are located on a s i l t y  range site. A range condi t ion  

of 100% i n d i c a t e s  c l imax vegetation. I t  is important  t o  note  that 

k t  

range candition is based on d ivers i ty  and pmductivity and not totally 

on species mmpsiticm. 

Upland Prairies Burned in 1982 and 1983 ---- 
Range condition i n  these areas averaged 85%. Big bluestem, indim- 

grass,, switchqrass, and little bluestem w e r e  the major contributors to  

the total. Range cond i t ion  could be increased by increas ing  species 

d i v e r s i t y  of t h e  f o r b s  and by inc reas ing  o r  adding g ras ses  such as 

porcupinegrass,  p r a i r i e  dropseed, p r a i r i e  junegrass,  and s i d e o a t s  

gram. 
F 

I 
I 

I 
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T a b l e  10. S p e c i e s  composi t ion  (%) of the  nonmowed area around the Freeman 
School .  

I 

species composi t ion  

Common name s p r i n g  sampl ing  f a l l  samplinq 

6/83 6 /84  10/82 10/83 10/84 
I 

-_ 
-----------I x ------_I-_I--__ 

B i g  bluestem 61.0 53.2 54.7 60.7 51.6 - - ^-.- -.  . 
* .  'I . 

I * * \  fndiangrass  6.2 4 .9  1.0 5.9 4 .3  

L i t t l e  b lues  t e m  2 , l  1.3 1.0 2.0 1.6 

S u i t  chgrass  6.6 5 .2  5 .9  6.1 6 .0  
I 1 

( j  
Kentucky bluegrass  ' 0.0 2.1 0.0 0.0 1.2 

Smooth bromegrass 21.3 31 .4  35.3 23.4 33.9 ' I  
Canada wi ldrye  2.8 1 .9  1 .o 1.9 1.4 

Prairie cone flower 0.0 0.0 1.0 0.0 0.0 
f 

c 
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I ,  .,,Upland Prairies --- WuTled in 1983 

The h i g k s t  range w n d i t i m ,  908, occurred in these areas. Buming 

i n  1983 a lone ,  as compared to burning i n  1982 and 1983, i s  not  

respons ib le  f o r  t h e  d i f f e r e n c e  between 85 and 90%. The. sou theas t  4 

acres o f  t h e  "MA p r a i r i e  con ta ins  t h e  m o s t  d i v e r s i t y .  This  i s  

reflected i n  the higher range mndition. 

k w l a n d  Prairie Burned in  1982 and 1983 ---- 
Range condi t ion  for this lowland prairie w a s  70%. A l l  of t h e  

Big bluestem is .too abundant 
- .... 

' 2. major grasses a n t r i b u t e  to this total. 

in relation to t h e  o t k r  major grasses. Mditi-1 species of grasses 

should b e  added or  increased, and f o r b  d i v e r s i t y  must be  increased ' \ i  

. .  .. . '. . 

before range d t i o n  could be imprw&d. 

b w l a n d  Prairie Burned i n  1983 -- 
R a n g e  condi t ion  of t h e  lowland prairie burned i n  1983 w a s  65%.  

Overall, it is similar to the lowland p r a i r i e  hmed in both 1982 and 

1983. D i v e r s i t y  of both f o r b s  and grasses must b e - i n c r e a s e d  t o  

increase a n d i t i o n .  

weedy b w l a n d  

The area suLTourding the tilled portion of this un i t  w a s  sampled 

i n  1984. The wndition w a s  only 20%. Small amounts of big bluestem, 

indimgrass,  and swithchgrass w e r e  the main c m p e n t s  of this smll 

percentage. 

Mowed Area Around the Freeman School - -- 
Range conditicn is probably not applicable to a continually mowed 

area. The f e w  n a t i v e  species p resen t  combine t o  total 20% of climax 
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vegetation. Switchgrass and s i d m t s  grama w e r e  the primary species. 

I .  . Nomowed Area Behind the  F'reeman School - - 
Range c a d i t i o n  i n  this area w a s  65%. B i g  bluestem w a s  t h e  most 

Lesser c o n t r i b u t i o n s  toward t h e  to ta l  cam, from abundant species. 

i nd iangras s  and swi t chgras s .  The r e l a t i v e l y  large amount of smooth 

bromegrass and the l o w  d i v e r s i t y  of forbs w e r e  t h e  primary reasons for 

th is  level  of c a d i t i o n .  

. -  

I 

c 
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Black and wh i t e  p r i n t s  and color slides of Homestead National  

Monument of A m e r i c a  w e r e  evaluated in 1982. "MA personnel with the 

responsibil i ty f o r  photography described the process t o  the evaluators. 

It w a s  cancluded that  the  Homestead National Mcnument of America has 

s t a r t e d  to  collect a va luab le  h i s t o r i c a l  resource management tool. 

Photo p lo t  locations are shown i n  Figure 10 (arrows indicate di rec t ion  

of photographs taken t o  docuwnt visual qual i ty  ratings). . 
:.' - 

The fo l lowing  are recommendations f o r  the ongoing photographic  
'I plo t  documentation: 

R Camera should frame the v i e w  'as exactly as possible. 

1. Enframing r e fe rence  p o i n t s  should be noted and/or a n  

inconspicuous stake or pin s h l d  be used under the  camera. 

A lateral, overla@q PhOtQ or use of oompass bearings may 

a1 so help. 
.. . .  - .  . .  . . .  2. The camera, f i l m ,  a n d  l e n s  s h o u l d  be t h e  same 

fo r  every photcqraph 

3. The time of year, sun-angle, and l i g h t  intensi ty  s b u l d  

be a equal as possible. General ly ,  an ove rcas t  day w i l l  

improve photographic d e t a i l  and delete t h e  problem of too 

much contrast. 

4. 

5. S i n c e  many of t h e  v i e w s  are panoramic ,  i t  i s  

Bracket expsures to  assure the  best exposure. 

i 

( 
i 

essent ia l  to have a small overlap on each side of the frame. 

I 

! 
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Figure 10. PHOTO PLOT LOCATIONS 
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Slow speed  film s h o u l d  be used  for  b l a c k  and 6 .  

w h i t e  photos to reduce the  grainy character of the prints. 

7. 

keeping it on one point. 

U s e  of a trim would maximize o m e r a  steadiness w h i l e  

B. 

i n  t h e  photo. 

C. 

f i r s t  view of the p r a i r i e  by the vis i tors .  

Inclusion of a rodman helps es tab l i sh  the scale of t.he so3ne 

Reins t a t e  a photo p l o t  a t  s t a t i o n  2. It is t h e  critical 

- 
-- _-- 

D. Photos should be taken three t i m e s  a year  t o  co inc ide  m o r e  

closely with the phenology of the prair ie .  

15, *ad october 1 are suggested. 

E. Photo p lo ts  should be established on a five-year intenml for 

seve ra l  p o i n t s  i n  t h e  w o o d e d  p o r t i o n  of t h e  park. These should 

be i n  areas of higher  v i s i b i l i t y  t o  the p u b l i c  (eg. view 

Dates of May 1, July - . .-_ 

. -- 

1 

; 
southeast from the  west side of the  park, from State Highway 4, 

and along the loop trail). 

F. Photo p l o t  documentation needs t o  be done a f t e r  any major 

v i s u a l  change or n a t u r a l  e v e n t  (eg. after a prescr ibed  burn or 

during a flood). 

G. Addi t ional  procedures for cons ide ra t ion  are covered i n  t h e  

- 

i 

I 

. .  _ -  

attached ~ t e d  States Forest Service publication (Appendix 11-11. 

t , 
i 
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V i s u a l  qual i ty  w a s  rated i n  ear ly  November of 

w e r e  tied to the s i x  exis t ing photo plots, because 

~ 

a good cross section of H o m e s t e a d  National Monument of A m e r i c a  and are 

already documented with photographs. The visual qua l i ty  ratings w e r e  

considered along w i t h  species composition and t h e  d e s i r e d  goa l s  to 

determine spec i f ic  vegetation management recommendations. 

While s p e c i f i c  p l a n t  related eva lua t ions  and measurements w e r e  

o b j e c t i v e  and p l o t  s p e c i f i c ,  t h e  v i s u a l  q u a l i t y  as perce ived  by t h e  

v i s i t o r  m u s t  i nc lude  t h e  surrounding landscape context. The v i s u a l  

q u a l i t y  r a t i n g s  w e r e  made on a scale of 10 (high q u a l i t y )  t o  1 ( l o w  

q u a l i t y )  and w e r e  s u b j e c t  to  i n t e G r e t a t i o n  by t h e  observer  w i t h  t h e  

descriptive guidelines for each categoxy. The ratings taken wether 

can be r e l i a b l y  compared w i t h  each other, b u t  are n o t  v a l i d  when 

compared with other sites. That is, the  ratings only rank with visual 

qual i ty  of sites (photo plots)  within the Homestead Natioml Monument 

of America.  

The v i s u a l  q u a l i t y  r a t i n g s  are based on t h r e e  des ign  and 

visual principles: (1) Vividness-the memorabi l i ty  and uniqueness of 

w h a t  is seen; (2)  Unity-the repe t i t ion  of basic design elements such 

1983. These ratings 

the  p lo t s  represent 

49 

as cola, form, texture and space; and ( 3 )  Intactness-undisturbed and 

unchanged. "Undisturbed prairie" was selected as the m o s t  i n t a c t  state 

(Appendix 11-21. However, because Homestead National Monument of 

America is both a preserve of our natural he r i t age  an3. our h i s t o r i c a l  

and cu l tura l  heritage, certain landscape e l emen t s  a r e  p o t e n t i a l l y  i n  
c 



1 
I 

50 

mnflict with r e g a d  to intactness. 
l '  ... 

a .  

The principles of vividness, unity, and intactness  w e r e  rated w i t h  

res- to two major categories: 

in  the  Landscape. 

summaries of the s i x  photo p lo t s  are shown i n  Table 11. 

(1) Vegetation and (2) Features found 

Vegetation quality and landscape featyres  found i n  

Photo  P l o t  1 (Figures 10  and 11) is located on t h e  east edge of 

V i e w  or ientat ion is essent ia l ly  south, the restored lowland prair ie .  

except when approaching t h e  site from t h e  sou th  or w e s t .  This  s i te 

- - _ - -_  receives a r e l a t i v e l y  h igh  r a t i n g  except for t h e  i n t r u s i o n  of S t a t e  

Highway 4 and housing from the northeast. m y  bales create unnatural 

forms alung the south skyline. 
c 

\ 

. .. . i- :.. 
. +,- 

Photo P l o t  2 is a visitor's f i r s t  v i e w  of t h e  p r a i r i e .  The 

vegetation is of a l o w e r  q u a l i t y ,  b u t  m o s t  c r i t i c a l l y  t h e  view is  

shor t ,  poorly enclosed, and heav i ly  i n t r u d e d  upon by State Highway 4 

and housing t o  t h e  east. The color of t h e  foot -br idge  should be more 

subdued. Perhaps it should be painted a n e u t r a l  brown or gray. 

1 

Restora t ion  o f  the Cub Creek bank w i l l  need special a t t en t ion  t o  

reunify and strengthen the t rans i t ion  form f o r e s t  to prairie.  Ferhaps 

a t rans i t ion  can occur through a shrub edge. - 
Photo P l o t  3, as located, d e s  n o t  relate to  a pedes t r i an  view. 

But,  it does capture the " v i e w  from the road" as seen by many t ravelers  

along Highway 4. For v i s i t o r s  approa- H o m e s t e a d  National M m m n t  

of America from the east, this mot0 pint represents their f i r s t  and 

m o s t  v i t a l  impression. V i s i b l e  are strong manmade forms such as the 

old Highway 4 right-of-way, Osage-orange hedge, t h e  new Highway 4 

right-of-way, and t h e  l i n e  of  redcedar t h e  no r theas t .  Each d e t r a c t s  

f r o m  the rnturalness of the view, however the  old Highway 4 right-of- 
c 
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way is the m a t  in t rusive as  it bisects the restored prair ie .  

I _ _ _ _ _  

... . 

1 
1 

Table 11. R a n k  and scale of t h e  s i x  photo p l o t s 1  f o r  
vegetation and landscap feature  quality. 

Rank Plot  P l o t  P lo t  P l o t  Plot  P l o t  

Scale 1 2 3 4 5 6 

Vegetation 3 5 6 1 2 4 

(40 mat . )  20 18 17 24 22 19 

51 

Feature 3 4 2 1 5 6 

(50 mx.) 17 15 . 20 31 14 8 

'Individual rating &ts are in A&ix 11-3, 
. -4 

Photo P l o t  4 (Figures 10 and 12) rates the  highest i n  b o t h  

vegetation and landscape categories because of the long, panoramic 

views, less vis ible  evidence of man's intrusion, and strong s p a t i a l  

enclosure. Photo P l o t  5 rates high i n  the vegetati-1 aspects because 

of t h e  complex, a l though v i s u a l l y  u n i f i e d ,  n a t i v e  p l a n t  community. 

However, the view off site to  the north has strong manmade in&ions 

(Figures  LO and 13) .  I n  p a r t i c u l a r ,  t h e s e  i n t r u s i o n s  inc lude  t h e  

f e r t i l i z e r  p l a n t ,  g r a i n  e l e v a t o r ,  and housing. The view w e s t  from 

Photo P l o t  5 is more n a t u r a l  and d e f i n e d  by the f o r e s t  edge along Cub  

creek. 

Photo Plot 6, the  Freeman School, receives lower ra t ings  because 

of short views and the overwhelming dominance of manmade forms such as 

Highway 4, the fence enclosure, 'ad row crops. Of a l l  & photo plots ,  
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Figure 11. V i e w  s o u t h  from photo plot 1 looking across t h e  east edge 
of Note the e f fec t  of 
t h e  Apr i l ,  1983 prescribed burn on t h e  woody species. 
This  June photograph shows e x c e l l e n t  recovery by t h e  
prairie species. Note t h e  i n t r u s i o n  o f  trees near  the 
old Agnes Suiter Reeman cabin site and the strong linear 
f e a t u r e  o f  t h e  hedgerow. A l s o  n o t i c e  t h e  s m a l l  
dep res s ion  i n  t h e  middle which i s  w e t t e r  and con ta ins  
d i f fe ren t  species (Photo i n  June, 1983 byn R. K. Sutton). 

Quadrat 4 of the, l o w l a n d  prairie. 

I /  

! 
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Figure 12. V i e w  south, southeast' from photo plot 4 across @adrats 7, 
14, and 15. N o t e  t h e  s t r o n g  l i n e a r  f e a t u r e  of t h e  
hedgerow, natural round forms o f  the shrub  communities, 
and undisturbed v i e w s  i n  the distance ( P b t o  i n  June, 1983 
by R. K. Sutton). 

c 
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Figure 13. V i e w  north, northwest from photo p lo ts  across Wdrats 14,  
1, 4 ,  7 ,  and 8 toward photo p l o t  4. Note t h e  v i sua l  
intrusion of the industrial development and housing, and 
t h e  s t r o n g  l i n e a r  f e a t u r e  provided by t h e  o ld  State  
Highway right-of-way. Compare t h i s .  feature  with Figure 6 
(Photo i n  June, 1983 by R. K. Sutton). 

I 

I 

i 
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Therefore, ra t ing this one has the strongest t ie  to  cu l tma1 history.  

it as  to "naturalness" becomes s o m e w h a t  a r b i t r a q .  

In summary, visual qua l i t y  ra t ings  are subject ive evaluations of 

w h a t  v i s i t o r s  may see. What one sees i n  a v i s i t  to Homestead National 

Monument of America is st rongly inf luenced by o f f - s i t e  visual context. 

These e v a l u a t i o n s  w e r e  t aken  i n t o  c o n s i d e r a t i o n  along w i t h  o t h e r  

fac tors  i n  prescribing an overall vegetation management plan. 

'? ..... , . .  

c 
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. .  

seeding 

A r t i f i c i a l  seeding has  been used t o  r e e s t a b l i s h  g r a s s l a n d s  for 

many years (Forsling and Dayton 1931). In m o s t  cases, the  m e  has 

been t o  produce high y i e l d i n g  and h igh  q u a l i t y  fo rage  f o r  domestic 

l i v e s t o c k  (Bleak and Hull 1958, Ecke r t  and Evans 1967, Dowling e t  al .  

1971, Laycock 1982). Establishment of p r a i r i e  species f o r  aesthetic or 

o t h e r  purposes has  been a more r e c e n t  objective o f  seeding  (Schramm 

k \ 1976). Although, r ees t ab l i shmen t  of p r a i r i e  species a t  Homestead 

National Monument of America dates back to  the  1930's, and it has been 

accunplished by both seeding and sodding. 

_ -  - 
.. - . .  

. .  

Seedbed Preparation 

The objective of seedbed preparation is to provide an environment 

which enhances seedling emergence and establishment. Good seed to soil 

con tac t ,  con t ro l  of competing vegeta t ion ,  and conserva t ion  of  so i l  

mois ture  must be accomplished. The p r o b a b i l i t y  o f  s t a n d  f a i l u r e  

increases i f  any one of these considerations are neglected. 

Where so i l  e r o d i b i l i t y ,  due e i t h e r  t o  wind or water, is a major 

concern, c l e a n  t i l l e d  seedbeds are no t  recommended (Barnes e t  a1, 

1952). However, on f l a t  topogramy i n  eastern Nebraska, erosion is no$ 

a serious problem. 

Lmse, s o f t  seedbeds are undesirable because of d i f f i c u l t y  i n  seed 

placement and poor moisture holding capacity (Vallentine 1971). U s e  of 

cu l t i packe r  equipment b e f o r e  p l an t ing  h a s  been shown t o  i n c r e a s e  
.. 
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S d l i n g  numbers (McGinnies 1962). 
., . , 

Seedbeds m u s t  be free f r o m  w e e d s  (Sumner and Love 1961, H e r b e l  e t  

’ c 

0 

I 

1’ 

al. 1973). Seeding f a i l u r e s  have commonly been a t t r i b u t e d  to  

compet i t ion  f r o m  w e e d s  (P lummer  e t  a l .  1955). I n  one experiment ,  

seedlings merged from both prepred and unprepared seedbeds. wlt, a l l  

of t h e  p l a n t s  seeded i n  un prepared seedbeds d i e d  (Hull  1963). When 

reseeding weedy pastures with w a r m  Season grasses i n  eastern Nebraska, 

plowing w a s  a better seedbed p r e p r a t i o n  than discing (Cox and Mccarty 

1958). I n  t h e  same study, two and one-half t i m e s  a s  many s e e d l i n g s  

established where w e e d s  w e r e  controlled as compared to  plots receiving 

no control measures. 

Herbicides  have been used s u c c e s s f u l l y  f o r  control of competing 

species i n  sod seedings  i n  eastern Nebraska (Samson and Moser 1982). 

However, h e r b i c i d e s  may l i m i t  t h e  species t h a t  can be seeded i n  an  

area, and the cost can b e  high. 

I 

A s t u b b l e  mulch method recommended by t h e  S o i l  Conservation 

Se rv ice  p l a n t s  sorghum the y e a r  p r i o r  t o  when t h e  g r a s s e s  w i l l  be 

seeded. The sorghum is p l a n t e d  la te  enough to  a l l o w  no  seed 

production, or i f  seed heads are formed the  gra in  is harvested. Forage 

sorghum could also be planted,  b u t  it must be  harves ted  leaving  a 

stubble of 18 to 24 inches, The following spring the  p r a i r i e  species 

=e drilled d i r e c t l y  into t k  stubble. 

- - - .  

Time of -- Planting 

T i m e  of p l a n t i n g  i s  critical for germinat ion.  Seed should be 

planted when temperature conditions are adequate for germination, soil 

is m o i s t  to a depth of 24 incM;. and j u s t  before a period w i t h  a high 



(' 
. .  ( 

. . .  . .  . .  ... . . . .  . .  . . - .  

58 

robabili ty of prolonged precipi ta t ion and aptknal growing temperatures 

The proper t i m e  of seeding w a r m  season 

.I?... 
I .  

( F u l t s  1944,  S tewar t  1 9 4 9 ) ) .  

p r a i r i e  spec ie s  i n  e a s t e r n  Nebraska is dur ing  t h e  month of  May. 

Delaying until late May w i l l  a l l o w  weedy species to  g w t e  and be 

con t ro l l ed  by tillage. 

decreases if planting is delayed u n t i l  June. 

The p r o b a b i l i t y  of adequate  p r e c i p i t a t i o n  

A second p o t e n t i a l  seeding pe r iod  is dur ing  t h e  dormant season 

from late f a l l  through w i n t e r .  The advantage of seeding during t h i s  

period is related to seed dormancy. Sane prairie species require over 

win te r ing  t o  break dormancy. Therefore ,  p l a n t i n g  i n  t h e ' f a l l  w i l l  

. -  

k f u r n i s h  t h e  requi red  condi t ions  t o  enab le  the seeds t o  germina te  

normally i n  t h e  spring. 

planting period is weed competition. 

spring tillage to e l i m i n a t e  the f lush  of w i n t e r a n d  spring annuals. 

The largest  problem associated w i t h  this 

This method dces not allow f o r  
I 

Seeding Mixtures and Rates -- 
The prime o b j e c t i v e  of p r a i r i e  r e s t o r a t i o n  i s  t o  create plant  

c o m m u n i t i e s  s imilar t o  those  i n  t h e  o r i g i n a l  c l imax vegeta t ion .  

Therefore,  extreme care must be exe rc i sed  i n  des igning  seeding  

mixtures.  I t  i s  no t  only necessary ta k n o w  t h e  balance of spec ie s  

required,  but  it is also necessary to  know which species a r e  e a s y  t o  

e s t a b l i s h  and which a r e  d i f f i c u l t  t o  e s t a b l i s h .  For example, 

swi tchgrass  i s  one  of  t h e  main components of a p r a i r i e .  B u t ,  a very 

s m a l l  amount of swi tchgrass  seed should be included i n  a mixture ,  

because it read i ly  establishes. I t  is generally best to  plant larger  

portions of the more d i f f i q l t  to  es tab l i sh  plants and smaller portions 

of the easy to  establ ish plants. Ovgr t i m e ,  properly balance p r a i r i e  
I 

1 .  
! 
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communities w i l l  evolve. 

Seeds may e i t h e r  be purchased from commercial dealers (Appendix 111) 

or harvested from n a t i v e  stands. Commercial seeds are r e l a t i v e l y  

inexpensive and g e n e r a l l y  do n o t  have a dormancy problem. Most 

commercial grass seeds have been selected or bred t o  produce high 

forage yields fa r  domestic livestock In most instances, these plants 

w i l l  be u n i f o r m  i n  height and appearance: m i s  may not be desirable. 

Harvested seeds may contain more n a t u r a l  v a r i a t i o n  t h a n  commercial 
". 

products, and genetic resoulcces can be consenred through use of locally 

collected seed. Most species of grasses are commercially available. 

Few forbs are commercial ly  produced. A number of f o r b s  from wild 

harves t  are available, but  the species are l imited and g e n e r a l l y  

expensive. 
1 

Seeduq M e t h o a s  

Broadcast ing seed is the least expensive method of seeding,  :but 

broadcast  seed must be covered e i t h e r  a r t i f i c i a l l y  or n a t u r a l l y  t o  

r e s u l t  i n  a s u c c e s s f u l  s t and  (S tewar t  1949,  K i l l o u g h  1950) .  

Art i f ic ia l ly  mulching with dead plant materials (Moldenhauer 1959) or 

a s p h a l t  emulsion (Bement e t  al .  19611, harrowing (During and Cullen 

19621, a l t i p a c k i n g  (Watkin and Winch 19741, and running livestock over 

t h e  land (For s l ing  and Dayton 1931, Watkin and Winch 1974, Laycock 

1982) w e r e  several m e t h o d s  that  have been used t o  cover seed a f t e r  

broadcasting. 

D r i l l i n g  i s  t h e  most success fu l  and wide ly  used methods of 

p l an t ing  prairie seeds  (Hyder e t  a l .  1955, Ecker t  and Evans 1967, 

Nelson e t  al. 1970). D r i l l s  with packer wheels are designed to assure 
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a good seed to soil contact. Grass drills are also specially desiqned 
( '  ... 

to handle f Luf fy seeds and to place seeds at the proper depth. Grain 
* .  

drills should not be used to plant prairie species. 

Mulches 

Mulches have been used to conserve soil moisture, reduce erosion, 

and to reduce w e e d  competition. Some research has shown that mulch is 

especially beneficial to gemination and establishment in low moisture 

- areas (Anderson 1955, Army and Hudspeth 1959). The stubble mulch 

method as recommended by the Soil Conservation Senrice is commonly used 

in the Great Plains (Oldfather 1984). Mulches were generally 

unsuccessful in counteracting the effects of climate on seedings that 

failed due to erratic precipitation patterns (Launchbaugh 1966). 

Certain types and high rates of mulches have inhibited establishment by 

forming a physical barrier to emerging seedlings (Stubbendieck and 

McCully 1972). Costs of adding mulches to the soil surface after 

planting may be prohibitive. 

- 

a t  

'd 

. . .  . .  .. . .. . 
.. Irrigation 

Success or failure of seedings in the Great Plains has been 

directly attributed to variability of timing and quantity of 
- 

precipitation (Hyder et al. 1955, Army and Hudspeth 1959). Irrigation 

<=an assure establishment if natural rainfall fails. Irrigation should 

not be necessary if the seedbed is 'moist at time of seeding and 

rainfall is near normal. Irrigation has been shown to also increase 

weedy species. 
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P o s t  Emergence Management 
? 

W e e d  Control W i l l  be the major post emergence management problem. 

Herbicides are available to control  broadleaf w e e d s ,  but they cannot be 

used i f  forbs are included in the seeding m i x t u r e .  Mowing is probably 

the best management tool f o r  a new seeding. Weedy species w i l l  

I 
1 

generally grow more rapidly than t he  seeded species. merefore,  mowing 

height should be set j u s t  above the height of t h e  desirable seedlings. 

Three or four mowings may be necessary during the first growing season. 

-I:: -- I 
I k t  

I 

I !  

Qle or two mowings m y  be required during the seccnd growing season. 

Forb Brichment 

Forbs are an impor tan t  canstituent of a p r a i r i e  ecosystem because 

they  c o n t r i b u t e  t o  a e s t h e t i c  enhancement, a id  i n  so i l  and w a t e r  

conservat ion,  and provide a r i c h  source of food cover, and n e s t i n g  

material f o r  w i l d l i f e ,  Leguminous forbs, through the process  of 

nitrogen fixation, promote the gremth of all  plants by increasing soil 

f e r t i l i t y .  

1 

Unfortunately,  many n a t i v e  areas (due t o  improper c u l t u r a l  

practices) and areas seeded to native vegetation lack the f u l l  range of 

p l a n t  species which should be found i n  a prairie ecosystem. Native 

grasses are the predominant vegetation i n  these areas, especially in 

seeded areas where f o r b s  w e r e  n o t  included a t  t h e . t i m e  of seeding or 

f a i l e d  t o  e s t a b l i s h  s u c c e s s f u l l y  wi th  t h e  grasses. This f a i l u r e  t o  

establ ish may have been due to poor gemination, . . inabi l i ty  to compete 

with grasses, and/or improper cul tural  practices. 

, \  c 
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Seed Selection - and Acquisition 

'f ' .. 
I Species  w i t h i n  p r a i r i e  remnants n e a r  t h e  area t o  be r e s to red  

should be ident i f ied  before the res tora t ion  process begins. Research 

i n t o  t h e  historical s p e c i e s  d i s t r i b u t i o n  of t h e  area should be 

conducted. 

Res tora t ion  imp1 ies r e c o n s t r u c t i n g  the or iginal  vegetation, and 

- a l l  a t t empt s  should be made to u t i l i z e  local eco log ica l  races or 

ecotypes. I t  has  been well-documented that ecotypes d i f f e r  i n  a 

variety of ways including adaptive abilities, time of fimering, growth 

responses,  and phys ica l  c h a r a c t e r i s t i c s .  General ly ,  seed should be  
> -  - 

: . _ . .  . .  . .  
. . .  

collected within LOO miles of the area to  be restored and from similar 

hab i t a t s .  Spec ies  should be i d e n t i f i e d  and marked when i n  bloom so 

tha t  the plants  can be located when t h e  seeds have ripened. 

t 

Seed Storage - 
Seeds should be placed in unheated, dry storage and protected f r o m  

i n s e c t s  and rodents .  Native p r a i r i e  seeds o f t e n  need a co ld ,  w e t  

treatment i n  order to break dormancy and produce adequate germination 

d u r i n g  t h e  f i r s t  y e a r .  The m o i s t  c h i l l i n g  t r e a t - m e n t  may be  

accomplished by p l ac ing  seeds i n t o  m o i s t  sand, peat  moss, or 

vermiculite or by ro l l i ng  t h e m  into a m o i s t  paper t o w e l .  The seeds and 

m e d i u m  are then stored a t  temperatures between 32O a d  4i0 fo r  one to 

four months. Germimtion of about 75% of p r a i r i e  forbs may be improved 

by such moist chilling. seeds of about'50% of the pra i r i e  forbs can be 

t r e a t e d  w i t h  co ld  and no moisture.  T h i s  e l i m i n a t e s  the danger of 

premature germination. A few p ra i r i e  seeds break dormancy when e-ed 

t o  l i g h t ,  and t h e s e  seeds w i l l  germina te  b e s t  when planted near  t h e  
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s u r f a c e  of the soil .  Seeds of  about  15% o f  t h e  species are n o t  

affected by moisture o r  chilling, and some are harmed by the process. 

A p ra i r i e  propagation handbook such as the  me by Pock (1977) should be 

., . 

i 

I 

Ii 

consul ted  f o r  t h e  proper t r e a t m e n t  f o r  d i f f e r e n t  species. However, 

there are many species fo r  which no documma hanaling and treatments 

have been published. 

Legume seeds, l i k e  t h o s e  of  t h e - g e n u s  B a p t i s i a ,  may need 

scar i f ica t ion  as w e l l  as m o i s t  chilling. Scarif icat ion is a mechanical 

or acid treatment which m o d i f i e s  the hard seed coat, to a l l o w  w a t e r  and 

gas penetration (Hartman and ester 1975). Scarification of small lots 

of seed can be  achieved by rubbing t h e  seeds w i t h  sandpaper or  by 

c u t t i n g  t h e  seed coat w i t h  a f i l e  or razor blade. Seeds can also be 

soaked i n  concentrated s u l f u r i c  acid f o r  one to two hours, depending on 

the species, and then rinsed in w a t e r  f o r  a t  least ten minutes. 

Legume seeds should be i n o c u l a t e d  w i t h  Rhizobium sp- bacteria 

j u s t  p r i o r  t o  p lan t ing .  The inoculum may be species s p e c i f i c .  

Therefore, care m u s t  be emcised to obtain the proper imculum from 

seed companies. 

- Forb Introduction 

Forbs can be introduced i n t o  area by several  m e t h o d s :  

1. Areas m u s t  be disturbed to  reduce competition from 

grasses and a l l o w  forb seedling establishment. One method u t i l i z e s  a 

garden ro to - t i l l e r  to  create 1 2  inch circular disturbances, about 6 to 

D i r e c t  s-. 

8 inches deep, scattered throughout the restorat ion area. Since a firm 

seedbed is required for seedling establishment, it is  necessary to  t i l l  

the area t w o  to three w e e k s  i n  ziciivmce df seeiiing. 



1 
I 

64 

. .  . . _ _  . ... . . .  . .  

A t  the t i m e  of seeding, each tilled area should be s h a l l o w l y  hoed, 

The number 
I 

&d several seeds of one species planted per t i l l e d  area. 

o f ,  seeds per  area w i l l  depend upon t h e  germinat ion percentage. Seed 

lots  wi th  l o w e r  germina t ion  rates w i l l  need t o  be seeded a t  heavier  

rates. Seeds should be  covered w i t h  about  1/8 to  1 / 4  inch  of soil .  

The soi l  should be  f i rmed over  t h e  seeds. Disturbed areas t h a t  are 

seeded i n  t h e  f a l l  should be covered t o  1/2 inch  wi th  p r a i r i e  hay, 

chopped a l fa l fa ,  or some other form of mulch to  prevent disturbance of 

the seed. I n  a dry spring, it would be adv i sab le  t o  irrigate t h e s e  

seeded areas t o  a s s u r e  adequate  mois ture  f o r  s eed l ing  emekgence and 

establishment. 
t '< 

J u s t  as w i t h  germina t ion  procedures,  app ropr i a t e  seeding d a t e s  

P a s t  r e sea rch  indicates t h a t  seeding dur ing  
I 

. vary  wi th  f o r b  species. 

t h e  period of  O c t o b e r  to  November or i n  A p r i l  u sua l ly  r e s u l t s  i n  

greatest germination. Species showing the best performance from f a l l  

seeding included blacksamson echinacea (Echinacea angustifolia),  shell- 

l e a f  penstemon (Penstemon g rand i f lo rus ) ,  and b u t t e r f l y  milkweed 

(Asclepias tuberosa) .  Spec ies  d i sp l ay ing  t h e  b e s t  percentages f o r  

ear ly  spring seeding included P i t che r s  s a g e  (Salvia p i tcher i i )  , purple 

p r a i r i e c l o v e r  (Petalostemum purpureum), s c a l y  gayfea ther  ( L i a t r i s  

glabrata), grayhead pra i r ieconef lower  (Rat ibida p inna ta ) ,  and s m a l l  

soapweed (Yucca g lauca) .  Species t h a t  d i s p l a y  equal emergence 

percentages for  both spring and f a l l  seeding include dotted gayfeather 

(Liatr is  puncta ta )  , t h i cksp ike  gayfeather (Liatris pycnostachya), and 

Maximilian sunflower (Hel ianthus rnaxirniliani) (Sa lac  e t  a l .  1982, 

Traeger 1982). However, t h i s  represents  only a s m a l l  percentage of 
s 

total forb species found i n  a native prairie. "herefore, both spring 
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and fa l l  seeding is recommended for  species with unestablished seeding 

dates. 
.I ’ e .  

One s t ra tegy  f o r  a spring seeding is to moist chill and/or scar i fy  

a percentage of the seeds k f o r e  spring planting. This treatment would 

r ep lace  t h e  cold t r e a t m e n t  normally given t o  t h e  seeds through t h e  

w i n t e r  months. 

2. Transplanting. Transplan t ing  involves  s e t t i ng  o u t  seedl ings  of 

var ious  f o r b  species i n t o  h o l e s  c u t  i n  e x i s t i n g  sod. The d i s tu rbed  

areas should be large enough to  reduce competition from surrounding 

vege ta t ion  until t h e  seedlings become es t ab l i shed .  Disturbing a 1 2  

inch circular area is also recommended far tk transplant m e t h c d .  me 
t r a n s p l a n t  should be planted i n  the c e n t e r  of this d i s tu rbed  area, . 

mulched, and watered. I t  is  adv i sab le  t o  flag t h e  p l a n t  for f u t u r e  
1 

. .  
reference. 

Several methods can be employed to produce forbs to be u t i l i zed  as 

transplants: 

Method 1. Seeds of t h e  f o r b  species should be s t a r t e d  i n  t h e  - 
greenhouse i n  f l a t s  of vermiculite in July and August. When the f i r s t  

t r u e  leaves appear,  t h e  seed l ings  should be t r ansp lan ted  i n t o  4-inch 

pots or 1 O - c m  super cell tubes. The seedlings; should be grown a t  70° 

greenhouse temperature and f e r t i l i z e d  weekly with a general f e r t i l i z e r  

such as 20-20-20 a t  100 ppm. I n  October, f e r t i l i z i n g  should be 

discontinued and the temperature of the greenhouse dropped to  45O In 

November, t h e  p l a n t s  should be moved o u t s i d e  f o r  overwinter ing  i n ” a  

coldframe or should be covered w i t h  an i n s u l a t i n g  sheet .  The p l an t s  

should be uncovered i n  March or. e a r l y  A p r i l  and transplanted in to  the 
c 

f i e l d  i n  late April or in ear ly  May. This procedure may allow m c s t  of 
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the p l a n t s  t o  bloom dur ing  t h e  f i rs t  growing season. But ,  t h e  e x t r a  
1 '  .,. 
greenhouse t i m e  and d is turbance  of t h e  root system may outweigh t h e  

blooming advantage. 

Method - 2. Seeds of the forbs s b u l d  be started i n  the  greenhouse 

i n  January i n  f l a t s  of v e r m i c u l i t e  and grown a t  a greenhouse 

temperature  of 70° When t h e  f i r s t  t r u e  leaved appear ,  t h e  seed l ings  

should be  t r ansp lan ted  into e i t h e r  4-inch pats or 10-cm super  cell 

tubed i n  a commercial p o t t i n g  mixture or a 1:l:l p o t t i n g  mixture  of 

- -_ vermiculite, peat m o s s ,  and soil. me seedlings should be f e r t i l i z e d  

i n  a weekly b a s i s  w i t h  a n  a l l  purpose f e r t i l i z e r  such as 20-20-20 a t  

- 

10-0 ppm. Seedl ings should be  hardened o f f  a t  the end of A p r i l  by 

discontinuing f e r t i l i za t ion ,  reducing greenhouse temperatures to 60 to  
b 

6S0, and reducing watering. The:seedl~s can then be placed ou t  into 

the  disturbed areas a t  the begining of May, following danger of f rost .  

By u t i l i z i n g  t h i s  method, f a l l  blooming species may b l o o m  the f i r s t  

season, and spring blooming species w i l l  bloom the following growing 

season. 

In e i the r  case, once the seedlings are placed i n  tlw soil there is 

t h e  chance of cons iderable  m o r t a l i t y  from deer ,  rodents ,  or i n s e c t s  

which are at t racted to  the  d i s t d  Site. Drought cmdit ions caused 

by m o i s t u r e  compet i t ion from surrounding vege ta t ion  may also cause 

losses. For successful establishment, it may be necessary to  provide 

appropriate protection and t o  supply w a t e r  to the seedlings for several 

w e e k s  un t i l  establishment is assured. 

Method - 3.  Phys ica l ly  t r ansp lan t ing  pieces of n a t i v e  p r a i r i e  sod for 

restoration and e ros ion  con t ro l  w a s  one of t h e  f i r s t  s t r a t e g i e s  

employed by HNMA. This i s  st i l l  a v i a b l e  a l t e r n a t i v e  i f  s e v e r a l  
c 
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conditions are m e t :  1) locating and securing access to a sod source, 2) 

q u a l i t y  and composition of t h e  sod source, 3 )  s i m i l a r  h a b i t a t ,  and 4 )  

sod can be removed wi th  a maximum thickness .  Because many p r a i r i e  ! 

plants with a m i d -  to  late summer phenology also have extensively deep 

root systems, sodding w i l l  f avo r  e a r l y  sp r ing  p l a n t s  w i t h  shal lower 

roots. Another sodding s t r a t e g y  would employ t h e  use  of  a 4 4  or 6 6  

inch tree spde to transplant large "plugs" of native prairie with less 

shock to deeply rooted species. me m o s t  favorable time would be ear ly  

spring or' late fa l l .  

Method 4. 

, 

In t e r seed ing  can be used t o  restore areas t h a t  may be - . '*e I 
d e f f i c i e n t  n o t  o n l y  i n  d i v e r s i t y  b u t  a l so  i n  p l a n t  numbers. 

In t e r seed ing  should be  performed after burning or  m o w i n g  and'raking 

el iminate  m o s t  litter and standing dead plant  matter. me soil should 

be pulver ized  t o  form a s h a l l o w  seedbed"between e x i s t i n g  plants  by 

harrowing. If the area is small  enom, a m i x t u r e  of forb seeds (or i f  

d e f i c i e n t  i n  plant  numbers, f o r b  and grass seeds) can be  hand 

1 

broadcast, incorporated with a rake or harrow, and the seedbed firmed 

w i t h  a large l awn  roller. 

broadcast ing,  a grass d r i l l  can  be  used. 

I f  t h e  area i s  too large f o r  hand 

The grass d r i l l  may have a 

s tandard  double-disk opener w i t h  depth  bands, or it may have openers 

run by t h e  tractor's PTO (such a s  t h e  John Deere Powr-Til D r i l l ) .  

I n t e r s e e d i n g  resu l t s  i n  less c o n t r o l  o f  s u r v i v a l  and species 

composition s i n c e  it does n o t  g e n e r a l l y  reduce competi t ion from 

e x i s t i n g  p l a n t s .  Al though t h e  J o h n  Deere Powr-Til  D r i l l  h a s  

attachments f o r  applying s t r i p s  of herbicides over the seeded row. In 

cases where the  total p r a i r i e  p lan t  numbers may be low,  interseeding 

may s u c c e s s f u l l y  e s t a b l i s h  compe t i t i ve  p l a n t s  such a s  g r a s s e s  and 
*. 

I 
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legumes, b u t  it may have less desirable r e s u l t s  f o r  m o s t  of the 
I' . . 
Cor?petibon sens i t ive  forbs. 

Problem Species 

Cer t a in  f o r b s  can be  c l a s s i f i e d  as weedy i n v a d e r s  and should be 

. avoided i n  restorations. Maximilian sunflower (Helianthus maximilianil 

A number of the  m e m b e r s  of the genus Helianthus is one such species. 

have been shown t o  b e  a l l e l o p a t h i c  which e n a b l e s  t h e m  t o  reduce 

compet i t ion  and spread r a p i d l y  by rhizomes. Many of t h e  goldenrods 
. .  . . .  .-...: >: - .: ._. . . . .  . .  . . .  . .  . .  . .  

. . .  . .  . . : . . .  , . .  ..-. ...... . . .  . .  . 

(Solidago *.I can also beccmne invasive and persist i n  re la t ive ly  high 

densities i n  restored pra i r i e s  even when regularly burned. 

Grazing 

.. 
c 

\ 

I 

Pra i r i e  vegetation evolved under use by grazing animals. Prairies 

w e r e  regularly grazed by large numbers of animals for re l a t ive ly  short 

periods of time. Many plant  adaptations to f i r e  are also adaptations 

to grazing. Grazing animals w e r e  also i m p o r t a n t  as steps i n  mineral 

cycling. 

Grazing an ima l s  are selective f o r  t h e  p l a n t  species and p l a n t  

parts they consume ( S t u b M i e c k  and Waller 1983). Therefore ,  small 

numbers of animals w i l l  consume the m o s t  palatable p lan ts  f i r s t .  These 

are commonly t h e  legumes. Continued g raz ing  w i l l  t end  to e l i m i n a t e  

these plants. Animals w i l l  also tend to  graze the regrowth of plants  

previously grazed whi l e  ignoring ungrazed plants  of the same species. 

This  causes spot graz ing ,  w h i c h  is  a combination o f  overgrazed and 

undergrazed areas .  

The only way t o  u s e  graz ing  i n  a n a t u r a l  manner i s  t o  p l ace  
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extremely large numbers of animals on the area for  a period of one to  

three weeks during a given year. I f  done c o r r e c t l y ,  it could be a 

I 
\ I  

* 

valuable  management tool. But, it would be a d i f f i c u l t  system t o  

manage a t  "MA. 

Mowing and Haying 

--. 

I 

Without use, standing dead plant  material an3 litter accumulate i n  

a prairie ecosystem. Mowing w i l l  el iminate the standing material and 

the rate of decomposition of litter w i l l  increase because particle s i z e  

w i l l  be smaller. However, accelerad deoomposition w j l l  still be too 

s l o w  to  avoid accumulation. L i t t e r  decreases  soi l  temperature and 

allows undesirable 0001 SeaSOn species to increase. 

Removal of p lan t  m a t e r i a l  t h r d g h  haying is one way to prevent the 

build up of organic matter.  Higher spring soil temperatures have been 

recorded on mowed areas w h i c h  stimulatfzd ea r ly  grotyth of warm season 

grasses (Rice 1978). Some of t h e  better examples of tallgrass pra i r i e  

have been preserved i n  hay m e a d o w s  t h a t  have been mowed f o r  nea r ly  a 

century. M o s t  prairie species can wi ths tand  annual mowing  i f  t h e  

mowing date is in mid to late July. This, however, -can select against 

plants which display late summer gmwth and development. 

Mechanical W e e d  Control  

Mowing can also be used as  a management tool to  decrease  

Wesirable woody species on t he  pra i r ie ,  because mowing removes the 

meristematic t i s sue  located a t  the t ips  of the branches. Mowing some 

weedy herbaceous species during critical periods i n  their l i f e  cycles 

may be an e f fec t ive  control m e a s u r e .  Mowing may maintain species such 
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as smooth bromegrass a t  p re sen t  l e v e l s  wh i l e  prevent ing  cont inued 
1 ’ .. . 
s&ading in to  the  prairie.  

Handcutting of scattered, nonroot-sprout ing p l a n t s  can  be  an  

excel l e n t  s e l e c t i v e  mechanical c o n t r o l  measure. C e r t a i n  trees, 

thistles, and other broadleaf plants  can be cantrolled i n  t h i s  fashion. 

M e c h a n i c a l  control of grasses is, however, seldom feasible. 

B i o l o g i c a l  Weed Control 

Some species are e f f e c t i v e l y  c o n t r o l  led with biological agents. 

While grazing can be considered as a b i o l o g i c a l  c o n t r o l  method, 

insects and pathogens have been used as controls. Only limited success 

has been obtained concerning b i o l o g i c a l  c o n t r o l  of any of t h e  weedy 

species recorded as being present a t  t h e  Homestead National Monument of 

America. The m o s t  notable example is a n  i n s e c t  larvae t h a t  feeds on 

1 

flowers of musk thistle and prevents -formation of viable seeds. 

chemical Control of W e e d s  

Numerous, safe, and ef fec t ive  herbicides are available i n  today’s 

market. All have been thoroughly tested and pose no problems i f  t h e  

label directions are followed. 

The main problem wi th  t h e  u s e  of he rb ic ides  on prairies is t h a t  

the prairie vegetation is mmpsed of a combination of many species of 

grasses and forbs. Herbicides have generally been developed f o r  use i n  

monocultures. Therefore, certain desirable  plants w i l l  be controlled 

along with the target  species. 

Herbicides could be used t o  c o n t r o l  t h e  woody p l a n t  invasion i f  

U k e s  of h e r b i c i d e s  for’ special, 
c 

o t h e r  methods are no t  successful .  
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localized problem species may be w a r r a n t e d  (Appendix 111). 
.. . .  

Prescribed Burning 

i 
Natural fires, caused c h i e f l y  by l i gh tn ing ,  have always been an 

important ecological fac tor  of  the p r a i r i e  (Komarek 1966). m i v e  

prairies were conducive to  the f r e e  sp read  o f  repeated f i r e s ,  and, 

therefore, f i r e  w a s  an important selective force i n  the developnent of 

grassland species (Clements 1920, V o g l  1974). With t h e  inc reas ing  

popllation and activities of primitive man, the frequency of grassland 

f i r e s  g r e a t l y  inc reased  (Sauer  1944, S t e w a r t  1951).. According t o  

Vallentine.~(l971), burning is the oldest known pract ice  used by man to  

maniplate life (both f l o r a  and fauna) on prairies. 

With these intermitten; f i r e s ,  ' grasslands evolved which could be 

r e a d i l y  and r epea ted ly  burned (Mutch '1970). F i r e  served as a 

decomposition agent and a key nut r ien t  r e c y c l e r  as it removed dead 

plant  tops tha t  othernix wcxlld accumulate t o  rather substantial depths. 

(Sauer 1944, V o g 1  1974). It also played  a major role i n  main ta in ing  

va r ious  communities a g a i n s t  s i g n i f i c a n t  invasion of shrubs and trees 

(Houston 1957). Considering t h e s e  f a c t o r s ,  g ra s s l and  ecologists 

cons ider  f i r e s  t o  be a n a t u r a l  and i n t e g r a l  par t  of m o s t  p r a i r i e  

environments (Hanson 1939, Aikman 1955, Costello 1969). Therefore,  

d i s t r i b u t i o n  of m o s t  p r a i r i e  p l a n t s  has  been inf luenced  by f i r e  

(Scifres 1980). 

Haphazard or accidental f i r e s  are often harmful and destructive. 

Wi ld f i r e s  gene ra l ly  occur when f u e l  accumulat ions are d ry ,  r e l a t i v e  

humid i t i e s  are l o w ,  and w i n d  v e l o c i t i e s  are high. These  f i r e s  

generally amme nearly a l l  top growth and may damage growing P l a t s  
c 
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(Launchbaugh 1972). Untimely f i r e s  can  b e  d e s t r u c t i v e  and cause 

uhesirable s h i f t s  i n  species composition. Plant succession can be set 
? ’ .) . 

back (Jackson 1965). 

Prescribed b u r n i n g ,  w h i c h  i n v o l v e s  c o n t r o l l e d  f i r e  w i t h  

cons idera t ion  of vege ta t ion  and weather cond i t ions ,  maximizes t h e  

b e n e f i t s  of a g ras s l and  f i r e .  Object ives  of  present-day prescr ibed 

burns on p r a i r i e  not grazed by domestic livestock may include: control 

of undesirable plants, remval of litter, improvement of aesthetics, 
- -- - s t i m u l a t e  desirable p l a n t s ,  control i n s e c t s  and diseases, and/or 

improve wi ld l i f e  habitat. The degree to which these objectives may be 

r:... 

a t t a i n a b l e  is dependent upon the  environmental  f a c t o r s  and t h e  

influence of burning on these factors and the plant  species (Old 1969, 

Bailey 1978, Launchbaugh and Owensby 1978, Wright 1978). 

b 
k 

1 

Burning affects soils i n  several ways. A t  t h e  t i m e  of t h e  burn, 

t h e  s u r f a c e  soil temperature w i l l  b r i e f l y  i n c r e a s e  b u t  t h e  h igh  

temperature of the fire w i l l  no t  d i r e c t l y  affect the subsurface soil 

temperatures  (Ahlgren and Ahlgren 1950). However, with the removal of 

t h e  l i t t e r  by fire, the ground losses m o s t  of its i n s u l a t i n g  layer .  

Thus, the  soil is not shaded. Hensel (1923) showed that  both m a x i m u m  
.. 

and minimum so i l  tempera tures  averaged 2 C h ighe r  f o r  t h e  season on 

burned areas. Other ea r ly  research furnished similar resu l t s  (Steiqer 

1930, Aldous 1934). This temperature increase is generally proposed to  

be t h e  major cause f o r  t h e  appearance of g r a s s  s h o o t s  on f r e s h  burn 

from one to three w e e k s  earlier i n  the growing season. 

Aldous (19341 pointed o u t  t h a t  the upper meter of soil  of burned 

bluestem p r a i r i e  w a s  drier than t h a t  of a d j a c e n t  unburned p r a i r i e .  

Most research  has  c l e a r l y  shown t h a t ’ s o i 1 , m o i s t u r e  a t  a l l  depths is 
c 

f 
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1 

appreciably reduced (Araderson 1965). Removal of litter on burned areas 

' caused a decreased i n f i l t r a t i o n  rate and increased  runoff and 

evaporation rates. These phenomena are least impor tan t  w i th  late- 

sp r ing  (May 1) f i r e s ,  e s p e c i a l l y  when fo l lowed by r a i n f a l l  and r ap id  

growth of p ra i r i e  plants. Early-spring (March 20) f i r e s  l e f t  the soil 

su r face  unprotected from loss by runoff ,  evapora t ion ,  and su r face  

e ros ion  f o r  a s u b s t a n t i a l  pe r iod  before new growth began (Anderson 

1965, Anderson e t  al. 1970). 

Sharrow and Wright (1977) determined that t h e  i n c r e a s e  i n  soi l  

temperature i n  burned prair ie  inc reased  n i t r a t e  product ion by soi l  

microbes. A t  optimum soil  temperatures, n i t r a t e  i o n s  were r a p i d l y  

produced by b a c t e r i a  and r a p i d l y  used by v igo rous ly  growing p r a i r i e  

plants. 
t 

Soil organic mat- w a s  not a l t e r e d ' b y  annual prescribed burning 

(Launchbaugh and Owensby 1978). The main source of soil organic matter 

w a s  roots. Mulch c o n t r i b u t e d  l i t t l e  t o  s o i l  o r g a n i c  matter. 

Therefore, removal of much of the mulch layer by f i r e  had little e f f ec t  

on soil organic matter levels. In  addition, burning caused some minor 

f l u c t u a t i o n s  i n  soil p H  and the a v a i l a b i l i t y  of. phosphorus, calcium, 

and magnesium. 

The e f f e c t s  of burning p r a i r i e  v a r i e s  according t o  species, 

loca t ion ,  condi t ion  of  t h e  vege ta t ion ,  season  o f  burning, s t a g e  of 

growth, and many o t h e r  c h a r a c t e r i s t i c s  o f  t h e  p r a i r i e  as w e l l  a s  t h e  

cha rac t e r  of t h e  burn. Botanical  composi t ion  s e r v e s  as an i n d i c a t o r  

concerning long-term ef fec ts  of management s y s t e m s  on vegetation. The 

date of burning i n  re la t ion to growth cycle of a given spxies largely 

determines the extent the  species increases or decreases under burning 
b 
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.treatment. Those species act ively growing when the pra i r i e  is burned 
I '  .. 

are much more susceptible to injury and death than are dormant species 

or'those just starting to  g r o w  (Anderson e t  al. 1970). 

Two of  t h e  main reasons f o r  u s ing  f i r e  as  a managemept tool on 

p r a i r i e s  are t o  reduce compet i t ion  from cool season p l a n t s  and t o  

suppress  encroachment of  trees and shrubs. Kentucky b luegras s  

decreased 80% or more following a spring burn ( H e m e l  1923, Ehrenreich 

1959, O l d  1969, Launchbaugh and Owensby 1978). S i m i l a r l y ,  Japanese 

brome and smooth bromegrass w e r e  damaged by p rope r ly  t i m e d  burns 
, - - . .  .. . .  . :.:..... - . . . .  .. ..... ... . 

(McMurphy and Anderson 1965, O l d  1969). 

m o s t  f o rbs ,  a l though t h e  composi t ion of grasses changed i e l a t i v e l y  

Late s p r i n g  burning rediKG7Y -- 
.- - ._  , ..- 

% <  

. -  ..-.-I.: 

l i t t l e  (McMurphy and Anderson 1965, Launchbaugh and Owensby 1978). 

Wocdy plants  may invade a protected prairie, but late-spring burning 

can effect ively control m o s t  small woody plants (Penfound 1964, V q l  

3 

( 

1967). 
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GmI3tAL-m 

Based on a thorough review of objectives and goals f a r  "MA, the 

existing site, past practices,  and spec i f ic  management techniques; it 

is recommded that: 

1. A l l  f u t u r e  management a c t i v i t i e s  be,documented. I t  is suggested 

that a form (Appenclix N), or s o m e  variation of it, be filed with t h i s  

document (Vegetation Sunrey and Management Reammendatims f o r  "MA) a s  

an ongoing record of mamgexnent activities and natural events. This 

information must be routinely doaxrented i n  space (on m a p s )  and i n  t i m e  

(date, year ) .  F c ,  
! 

2. 

res torat ion and management of the wocd1and"areas within HMUIA- 

3. The National Park Service prepare a masterplan or solicit proposals 

fo r  a masterplan to address design issues such as: A) a l l  mnmade and 

n a t u r a l  f e a t u r e s  be i d e n t i f i e d ,  B) p r i o r i t i e s  be ass igned  to  them on 

The National Park Service solicit  management proposa ls  for t h e  I 

5- * 

t h e i r  i n t e r p r e t i v e  value,  C) c o n f l i c t s  among o u t s i d e  f e a t u r e s  and 

between o f f s i t e  features be analyzed and assigned p r i o r i t i e s  based on 

their interpret ive value, D) ident ' i fy  new i n t e r p r e t i v e  d i s p l a y s  (e.g. 

hedgerow), E) a landscape plan be produced and integrated w i t h  the long- 

term management goals of adjacent and visual ly  important property, F) 

the landscape plan is integrated w i t h  the vegetation management plan, 

G )  future  scenic easements o r  acquisit ions are ident i f ied,  HI National 

Park Service personnel meet with and exchange concerns w i t h  the Gage 

County Commissioners and county planners regarding detrimental changes 

i n  surrounding land use- Theke i s s u e s  are beyond t h e  scope of a 
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vegetation analysis  and management plan. 
i '  . _ .  
4.' All botanical and common names conform to  those i n  the  publication 

Common and S c i e n t i f i c  N a m e s  of Nebraska, Nat ive and Introduced, - -- - 
Publ ica t ion  Number 101 of t h e  Nebraska Statewide Arboretum (Appendix 

VI. 

5. HNMA a c t i v e l y  p a r t i c i p a t e  i n  t h e  so i l  and w a t e r  conservat ion 

e f f o r t s  of the h w e r  Big Blue Natural Resources D i s t r i c t ,  specif ical ly  

taking i n t e re s t  i n  

its t r ibu ta r i e s .  

flood control m e a S u r e s  upstream on Cub Creek and 

6. HNMA serve as a c l e a r i n g  house and possible r e p o s i t o r y  f o r  t h e  

threa tened  local gene pool represented  i n  a few remnants of local 

p r a i r i e  flora. The work by Kathy Patrick could be considered to be the  

s t a r t  of th is  ac t iv i ty .  "MA has t h e - b r t u n i t y  t o  preserve no t  only 

t h e  c u l t u r a l  b u t  also t h e  th rea t ened  n a t u r a l  h e r i t a g e  p r e s e n t  i n  t h e  

local p ra i r i e  p lan t  gene pool. 

7. HNMA develop close ties w i t h  s c i e n t i s t s  involved i n  p r a i r i e  

management and res tora t ion  by pranoting the HNMA p r a i r i e  as a site fo r  

study and research on p r a i r i e  restoration. 

8. ;.The management plan should be ugdated a t  the minimum of every ten 

, 

years  by closely reviewing t h e  foll&hg points: A) r e v i e w  and revision 

of t h e  goa l s  and o b j e c t i v e s  s t a t emen t ,  B) a n a l y s i s  of  t r e n d s  i n  

vegetative composition i n  the t w o  to three year cycle of sampling, C) 

review of herbicide use, D) review of other management tkhniques  and 

t h e i r  e f f e c t i v e n e s s ,  E)  review of n a t u r a l  even t s  such as  floods and 

wildfires,  F) produce a 5-year work  plan w i t h  l a b o r  and m a t e r i a l s  

budget, G) analyze outs ide advice and opinions regarding management and 

restoration i n  the context of the management goals and objectives, and 
i 

f 

! 



: .  - 
* : :  .. i 

0 
I_. 

. .> 

I '  
I .  

t i  

I 

I 

77 

H) t r a i n  a "MA t echn ic i an  i n  tne u s e  of specific sampling technique 

(e-g. m o d i f i e d  s t e p - p o i n t  method)  f o r  species composition and 

ident i f icat ion of p ra i r i e  plants. 

9. 

restoration efforts i n  the  establishment of "MA. 

t h a t  have passed s i n c e  t h e  beginning of r e s t o r a t i o n  

interesting s tory  of t he  relationships of man and land. 

Develop and  i n t e r p r e t a t i v e  d i s p l a y  f o c u s i n g  o n  t h e  e a r l y  

The nearly 50 years 

provides  an  

C r i t i c a l  areas of concern ( l o c a t i o n s  are given i n  F igure  9, page 

17) are s imply  special problem areas identified by e i t h e r  HNMA 

personnel in their goals and objectives or through site investigations 

by the  researchers. 
. ,e, 

A. Disturbed Lowland P r a i r i e .  Generally, the low-lying areas b e l o w  

contour  1270 are the m o s t  d i s t u r b e d  por t ions  of t h e  "MA site. 

Or ig ina l  s eed ing  mixtures  w e r e  p r i m a r i l y  of upland species. I n  

additicm, cantinual disturbance by flooding has p r m t e d  an unstable, 

undesirable, and visual ly  displeasing area. However, some partions of 

t h e  lowlands are more d i s tu rbed  than are o the r s .  The southwest  one- 

ha l f  of Quadrat 1, t h e  northwest  one-half of Quadrat 4 ,  and t h e  

no r theas t  one-quarter of Quadrat 3 are t h e  m o s t  v i s i b l e  and most 

disturbed. 

(/2. S t a t e  Highway - 4 Right-of -way. The S t a t e  Highway 4 r ight-of  -way 

Because of t h e  c u r r e n t  Nebraska creates several problems for "MA. 

Department of  Roads p o l i c i e s ,  t h e  area is no t  m o w e d ,  and e a s t e r n  

redcedars wer 6 inches i n  d i a m e t e r  are not removed. It, thus, serves 
'F 
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as a seed source fo r  undesirable species, such as smooth bromegrass and 

'I '  . 
e a s t e r n  redcedar.  While t h e  t r i a n g u l a r  area is n o t  a legal p a r t  of 

"MA, the  perceived visual boundary a c t u a l l y  OCCUTS a t  the edge of the 

road. This  t r i a n g u l a r  area also has  t h e  p o t e n t i a l  of  s e rv ing  as  a 

sc reen  o r  b u f f e r  from t h e  i n t r u s i v e  r e s i d e n t i a l  development l o c a t e d  

n o r t h  of  S t a t e  Highway 4. Congress should  a u t h o r i z e  purchase of  t h e  

t r iangle ,  or a joint management plan should be worked out  b e t w e e n  "MA 

and the  S ta t e  Department of R o a d s ,  

3. -- O l d  S t a t e  Highway - 4 Ftiqht-of-way. The old right-of-way follows the 

a l ignment  of  t h e  h i s t o r i c a l  St. Joseph to  F o r t  Kearny Stage  Road. 

However, in building the r a d  to automobile requirements, the contour 
c 

\ w a s  changed. Trees and shrubs invaded t he  ri*t-of-way. The old road 

is now part of the "MA trail systm. Because of the a f f i n i t y  of w00dy 

species for  the f i l l  next t o  the old road, a strbngly linear, unnatuxal 

form is e v i d e n t  i n  t h e  midst  of the restored prairie. Because of t h e  

view of v i s i t o r s  arr iving fmm the  east on Highway 4, this linear form 

unfo r tuna te ly  becomes a f o c a l  point f o r  t h e  t r a v e l i n g  p u b l i c  (see 

Figure 3). Selective tiunmn g and management of the shrubs should be 
. .  

initiated to naturalize t h i s  feature. 

4. Osage-oranqe Hedgerow. In  &-e - i n t e r e s t  of  i n t e r p r e t i n g  the 

c u l t u r a l  and eco log ica l  importance of  t h e  Osage-orange hedgerow a t  

HNMA, it is suggested that me section of a t  l ea s t  100 yards i n  length 

be maintained with the t radi t ional  plashing, pruning, and braiding as 

done by t h e  homesteaders. A l l  o t h e r  woody spec ie s  should be removed 

f rom t h i s  m a i n t a i n e d  s e c t i o n .  R e f e r e n c e s  f o r  t h e  upkeep and 

interpretat ion of the hedgerow are listed i n  the bibliography (Overman 

1858, Warden 1865, P o w e l l  1900, W i n k r r y  1979,  and Smith and Pe r ino  
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1981). A l a r g e  po r t ion  of t h e  hedgerow should r ece ive  l i t t l e  or no 

management a t t e n t i o n  t o  a l l o w  it to  approximate t h e  ma jo r i ty  of old 

hedgerws as they are seen today. 

An additional loop trail heading from the  Freeman graves to  near 

t he  intersect ion of Quadrats 15 and 16 a t  the south property line would 

a l l o w  v i s i t o r s  a b e t t e r  view o f  t h e  upland prairie f l o r a  and t h e  

proposed interpretative feature  a t  the osage-orange hedge. me t ra i l  

could t h e n  loop northwest  to  t h e  A g n e s  S u i t e r  Freeman cab in  site, 

passing the s t a b i l i z e d  g u l l i e s ,  and move through one or more woody 

thickets. 

5. O f f s i t e  Erosion. Conservation s t ruc tures  and erosion c o n t r o l  

practices should be reviewed with the local Natural Resources D i s t r i c t  

personnel  and the property owner ‘to t h e  south. ’ The owner should be 

s t r o n g l y  encouraged t o  keep erosion from damaging t h e  resources  a t  

“VIA. 

6. The cu t t ing  process in  the formerly actiire, 

eroding g u l l i e s  i n  Quadrats 1 4  and 15  (see Figures  4 and 5 )  has  been 

slowed- However, t h e y  are s e n s i t i v e  t o  runoff  because of  t h e  coarse 

texture of the soil. Baled prairie hay dams, as c u r r e n t l y  employed, 

can s l o w  t h e  w a t e r  and i m p o u n d  silt. These should be checked each 

s p r i n g  and f a l l  and replaced as needed. As t i m e  and budget a l l o w ,  

these areaS should be sodded with upland p r a i r i e  sod. sodding s b u l d  

begin a t  t h e  h ighes t  e l e v a t i o n  and b e  thoroughly e s t a b l i s h e d  before  

a d d i t i o n a l  sod is  added down t h e  slope. Before sodding, it may be a 

useful a l te rna t ive  t o  incorporate a flexible p l a s t i c  pipe drain i n  the 

b o t t o m  of t h e  g u l l y  and a check dam a.nd i n l e t  a t  t h e  south proper ty  

line. Size of the pipe would depend on the gratest projected volume 

U p l a d  Gully Erosion. 

c 
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of runoff. m i s  proceaure would eliminate the surface cut t ing action 

of ‘funoff, but it would be expensive. 
I , . , .  

’ 7. Tree Intrusion. Trees w e r e  not natural ly  found i n  p ra i r i e s  i n  this 

area, except i n  a s soc ia t ion  w i t h  streams. Those trees t h a t  w e r e  

planted by Freeman and his descendents, however, are in direct conflict 

with the objective of p ra i r i e  restoration. While trees provide shade 

t o  t h e  v i s i t o r  and t h e  l a r g e s t  one i n  t h e  area of t h e  Agnes S u i t e r  

Freeman cabin site may have historical significance (see Figures 1, 6, 

~ _ C _  and 111, they  are de t r imen ta l  to  t h e  growth of prairie plants and to  

t h e  v i sua l  concept of p r a i r i e  space. A l l  trees except ,  perhaps,  t h e  

largest one-half dozen should be  removed. Upon the n a t u r a l  d e a t h  of  

- 

P .  
, :.< 

b 

t h e  large trees, they should n o t  be  

necessary t o  monitor t h e  area aro&d the 

for removal. 

\ 8. W e d s  i n  the z;Owland Prairie. While --- 

replaced. I t  w i l l  also be 

h e s  to locate a l l  seedlings 

area 8 (Figure 9) contains the 

largest  population of perennial natives w h i c h  display a weedy nature, 

the weedy problem can be found throughout the lowland,. Also included 

as problem species are e x o t i c  s p e c i e s  such as musk t h i s t l e ,  common 

mullein, and smooth bromegrass. Until the lowland p r a i r i e  and other 

areas of disturbance, such as the pione& crops area, are restored and 

stabil ized, w e e d s  w i l l  be a reoccurring problem. Native species with 

weedy characteristics are less o f  a problem than  are t h e  e x o t i c  

species. P a t r o l  and monitoring of the . w e d  s i tua t ion  should continue 

as a routine management activity.  Manual mechanical m e t h o d s  or spot 

use of herb ic ides  should be employed. Generally,  e x t e n s i v e  use  of 

herbicides is not recommended. 
c 
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4. Pionee r  Crops Area. As a n  i n t e r p r e t a t i v e  f e a t u r e ,  t h e  pioneer 

Its l o c a t i o n  and conf igura t ion ,  
'I ' t .. . 

s .  crops area s e r v e s  a use fu l  purpose. 

however, do not reenforce its mission. It m w  serves as a w e e d  source 

and a v i s u a l  i n t r u s i o n  i n  t h e  p r a i r i e .  I t  is recommended that it be 

relocated w e s t  of Cub Creek  i n  c o n j u n c t i o n  w i t h  t h e  o t h e r  

interpretative displays. As an altermtive, it could be located i n  t h  

gene ra l  area o f  t h e  e x i s t i n g  n a t i v e  p l q n t  garden. Like t h e  n a t i v e  

, 

p l a n t  garden, t h e  c rops  area must be c a r e f u l l y  i n t e g r a t e d  i n t o  t h e  

landscape so as to  n o t  dominate t h e  v i s i t o r s *  f i r s t  view of  t h e  

restored p r a i r i e .  It must be managed c a r e f u l l y  so t h a t  it does no t  

becane a weed souroe. 

10. C r i t i c a l  area 1 0  is  located sou th  of  S t a t e  Highway 4 

and ad jacen t  t o  Cub Creek.' The wdodland w a s  ve ry  n e a r l y  completely 

Woodland. 

degraded when the area w a s  o btained by the."PS. Only a f e w  laxge t rees 

remained. An 

accufate record of a locations of the original margins between-the 

woodland and the  shrubland and between the shrubland and the  p ra i r i e  

does not exist. 

It had been h e a v i l y  overgrazed for about  60 years.  

While it is beyond the p u r v i e w  of th is  management plan t o  address 

t h e  woodlands a t  HNm, it is recommended t h a t  a c o n t r a c t  be le t  for 

woodland studies. I t  should be surveyed ard evaluated much i n  the  same 

manner as were the  prairies.  It may even be desirable  t o  convert m o s t  

of -drat 1 to  a combination o f .  woodland and shrubland. With only a 

cu r so ry  i n v e s t i g a t i o n ,  i t  appea r s  t h a t  t h e  species d i v e r s i t y  i n  t h e  

woodland i s  ve ry  poor. However, s i n c e  t h e  canopy is now c losed ,  t h e  

introduction of many -land forbs and understory plants  is possible. 
c 
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11, Woodland --- North of State Highway - 4. T h i s  area is similar to 
I , . , .  

Cri'tical -ea 10. m u s e  of its relative distance f r o m  other portions 

of HNMA and i t s  small s i z e ,  it could  s e r v e  as t h e  i n i t i a l  woodland 

restoration area. 

/'12. keeman School Prairie R e m t .  The Freeman School upland p ra i r i e  

is significant because it represents  t h e  on ly  unplowed, non-restored 

p r a i r i e  on t h e  " M A  site. It is h igh ly  v i s i b l e  to  pass ing  travelers. 

I t  has  severe  management problems because o f  i ts  s m a l l  s i z e  and 

.... - - --_ encroachment of smooth bromegrass i n t o  i t s  edges. Areas of  r ecen t  

. '..> 

excavation around the school  b u i l d i n g  w i l l  r e q u i r e  revegetat ion.  

S p e c i f i c  r e s t o r a t i o n  strategies are noted under t h e  section en t i t l ed  

"Intensive Prairie Restoration. I' 

c 

/13. Shrub Fdqe. The prairie/shrhb and s h r u b / w a d l a n d  edge represents 

one of  the m o s t  d i v e r s e  and v i s u a l l y  i n t e r e s t i n g  p o r t i o n s  of "MA. 

Appropriate sites should be selected and m a n a g e d  f o r  t k  interpretation 

of this important ecological zone. These edges or ecotones are dynamic 

and can be a d i f f i c u l t  f e a t u r e  to  manage (see F igure  1 4 ) .  The edges 

muld be maintained by prescribed burning. Selection of the location 

of %he edge is problematical because there is no accurate record of t he  

original edge. Shrubs to include i n  such an ecotone are: 

Rough dogwood (Cornus drumondii) 

mrican hazelnut (Corylus americana) 

W n  pricklyash (Zanthoxylum americanum) 

Thicket serviceberry ( m l a n c h i e r  canadensis 1 

American elderberry (Sambucus canadensis) 

American plum (Prunus  m r i c a n a )  
c 

comtlon chokecherry (Prunus virginiana) 
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If a woodland and shrub screen  is  deemed necessary along t h e  S ta te  
I '  ... 

Highway 4 right-of-way, the above woody spcies s b u l d  be used. 

14 .  Shrub I n t r u s i o n  i n t o  t h e  P r a i r i e .  Thickets  of American plum, 

smooth smc, and gray dcgwmd can be found throughout the pra i r i e  (see 

Figures  11 and 12) .  Recent p re sc r ibed  burns have reduced some of t h e  

-- 

thickets. As w e l l ,  m e c h a n i c a l  shredding also helps l i m i t  t h e i r  spread. 

  any species of shrubs spread by undeqround suckers, and burning W i l l  

probably cmtrol t k  top growth. It may be impossible to ge t  complete 
_ _ _ _  - top cmtrol by burning because dense th icke ts  do not allow accumulation 

of f i n e  fuel. "herefore, removal of these thickets  or even control of 

.. . 

t h e i r  s i z e  may require the  use of shredding or herbicides to  reduce the  

top growth f o r  one year. P r e s c r i b d  burning should then  con t ro l  t h e  

new shoots. 

i 

I 

Shrubs are a s m a l l ,  but i n t e g r a l ,  part  of  p r a i r i e  vegetation. A 

few selected t h i c k e t s  should be a l l o w e d  t o  remain t o  provide shade, 

wi ld l i fe  habitat, botanical divers i ty ,  and visual diversity. I t  w i l l  

be important to  keep the thickets  s m a l l  and manageable. 

configuration of thickets  should be careful ly  determined. 

The number and 

These criti-1 areas can be further understood from the following 

1) rating the  
+ 

pr io r i t i e s  generated by applying the following criteria: 

speed  or  s e v e r i t y  o f  r e s o u r c e  d e g r a d a t i o n ,  2 )  f e a s i b i l i t y  of  

r e s t o r a t i o n  i n  t i m e  and money, and 3 )  impact of t h e  critical area on 

the a e s t h e t i c  q u a l i t y  of t h e  v i s i t o r s '  experiences.  For each of t h e  

identified critical areas of concern, a rating total w a s  tabulated and 

a pr ior i ty  proposed (Table  1 2 ) .  
i 
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P r i o r l t y  r a t i n g  matr ix  for t h e  Crit ical  areas of concern Table 12 .  
i t  

1 1 ., (see page 86 f o r  an explanation of the column ratings), 

criteria speed or 
sever i ty  of  f eas ib i l i t y  exis t ing 

of 

I 
aesthet ic .  Tbtal Pr ior i ty  resource 

I ! area degradation restorat ion i npc t  

1. h l a r d  
3 7 3 

2 2 - 3  7 2 

Pra i r ie  3’ 1 ,  

2. Highway 4 
R-0-W 

5 .:. I 

3. O l d  Highway 
2 2 5 9 

2 2 5 10 

’ 2  1 5 11 

3 1 5 12 

3 2 6 5 

4 R-O-W 1 

Hedgerow 1 

Erosion 2 

Erosicn 1 

Intrusion 1 

b l a n d  Pra i r i e  2 

Area 2 

Area 2 

of Highway 2 

P ra i r i e  Remnant 3 

a g e  2 

1 4 .  Shrub  Intrusion 
in to  Pra i r ie  

4. Osag-range 

5 .  Offs i te  

6 .  Upland Gully 

7. Tree 

a. weeds in 
1 2 5 8 

9. Pioneer Crops 
1 2 5 7 

10. woodland 
1 1 4 1 4  

11. Wland North 
1 2 5 13 

12. Freemn School 
2 3 a 1 

13. Shrub 
2 2 6 6 

3 ’  c 2 .  2 7 4 

. .  
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Eqlanat ion of column headings i n  Table 1 2  on page 85: 

S'&d or  severity of resource degradation: 

1 = s G w  o r  stable 
2 = moderate 
3 = severe 

Feasibil i ty of restoration: 

1 = expensive and time c o n s h g  
2 = d e r a t e  
3 = re la t ive ly  inexpnsive and rapid 

Existing aesthet ic  impact: 

1 = unseen or not v i sua l ly  intrusive 
2 = apparent 
3 = highly intrusive 

86 
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I;ow land Prairie 

Subsec t ions  of t h e  lowland can be d e l i n e a t e d ' b y  t h e  contour  

i n t e r v a l s :  1) below 1260 ( w e t  lowland) ,  2 )  between 1260 and 1265 

(mesic lowland) ,  and 3 )  between 1265 and 1270 (d ry  lowland).  These 

areas and t h e i r  c o n f i g u r a t i o n s  should be ob ta ined  by a topographic  

survey to  the  0.5 foot ccntour i n t e n d  f o r  q u a a t  4, quadrat 1 (south 

of  Highway 41,  and quadra t  3 (east of the woodland). These areas can 

then be phased f o r  long-term restoration. Target& species composition 

for  each of the three areas should be as follows i n  Tables 13, 14, and 

15. 

Table 13 . "krget species composition ( % I  for restoration of 
t h e  w e t  lowland p r a i r i e ,  b e l o w  contour  1260. Seeds from 
species marked w i t h  * w e r e  collected i n  1984 by Kathy 
Patrick. 

Species Target Species Canps i t ion  

%-- --- 
Major grasses and sedges: 

Prairie cordgrass* 
Spartina pect inata 76  

Canada wildrye* 
E l p u s  canadensis 2 

Switchgrass * 
Panicum virqatum, 5 

Sedges * 
C a r e x  spp. 4 

Reed canarygrass 
Phalaris arundinacea 8 c 
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American sloughgrass 
Ekchmnia svzigachne 1 '  ._.  

Forbs, reeds, and minor .grasses (total to  4 % )  : 

Catchweed bedstraw (Glium a p r t i n e  1 
Sawtooth sunflower (Hellanthus grosseserratus) 
Wild s t r a d r r y  (Raga r i a  virqiniana)  
Canada goldenrod (Solidago canadensis) 
Canada m n e  (Anmne canadensis) 
Field horsetai l  ( isetum laevi  atum) 
F'rinqed loosestr i  e k& v s m c  a ci  la ta)  

millweed (Asclepias incarnata) 
Swamp srn&xeed (polygonum ooccineum) 
Canada onion ( A l l i u m  canadensel* 
Palespiked lcbelia (Uhelia sp ica ta l*  

1 

Indiangrass (s~rqhastrurn nutans)* 
Big bluestem (Andropgon qe ra rd i i )*  
Purple meadowrue (Thalictnrm dasycaqm 1 
Marsh vetch (Lathyrus palustris) 
Virginia Wildrye ( E l p s  Virqinicus) 

Table 14. Target species m g b s i t i o n ' ( % )  for res tora t ion  of 
t h e  mesic lowland p r a i r i e ,  between contours  1260 and 1265. 
Seeds from species k r k e d  w i t h  .* were collekted i n  1984 by 
Kathy Patrick. 

Species Target Species Composition 

Major grasses and sedges: 

Prairie cordgrass* 
Spartina pc t  inata  

Switchgrass* 
Panicum virqatum 

Canada wildrye* 
Elymus canadensis 

Reed canarygrass 
Pha la r i s  arundinacea 

Big bluestem* 
Andropogon qerard i i  

36 

42 

1 

1 

13 

c 
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Indiangrass * 
Sorghastrum nutans  

sedges* 
carex spp. 

Forbs and minor grasses (total to 4 % ) :  

Catchweed b e d s t r a w  (Galium a 
Canpassplant ( 
Wild strawberry ( k a g a r i a  virqiniana)* 
Canada goldenrod ( Solidiqo~GxZGZTs ) 
Pra i r ie  phlox (Phlox pilosa) 

. .  ~ 

Prairie dogbane (Apocynum s ib i r i cum)  
huntain-mints (pycnanthenarm spp. 1 
Black-eyedsusan (Rudbeckia hirta)* 
Sneezeweed ( H e l e n i u n  autunmale) 
Violet wdsorrel  (Oxalis violaceae) 
Illinois tickclover (Desnodium illinoense)* 
Willcw as t e r  (Aster praeal tus)  
M i c a n  germnder (Teucrium canadense) * 
Hypoxis (Hypoxis h i r s u t a )  
CUP rosinweed (silphimi perfoliatum)* 
Virginia w i l d r y e  (Elymus virginicus)* 
Eastern gamagmss (TripSam dactyloi&s)* 

1 

2 

89 

Table 1s. Target species mmposition ( % I  f o r  res tora t ion  of 
t h e  dry lowland p r a i r i e ,  between contours  1265 and 1270. 
Seeds form spec ie s  marked w i t h  * w e r e  collected i n  1984 by 
Kathy Patrick. 

Species Ta rge t  Species Ccmposition 

%-- --- 
Major grasses: 

Big b hestem* 
Andropogon qerardi i  

Indimgrass* 
Sorqhastrum nutans 

!5witchgrass 
Panicum virqatum 

c 

76.0 

8.5 

8.0 
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Canada w i  ldrye * 
, Elynus canadensis 

Prair ie  cordgrass* 
Spartina p e a  inata 

1 
I 

Forbs and minor grasses (total to  4 % ) :  

Catchweed b e d s t r a w  (Galium apar t ine)  
Wild strawberry (Fra aria v i  
Canada goldenrod &oF&GiEis) 
Canpassplant (Silphium laciniatun)* 
Wholeleaf rosinweed (silphium in tegr i fo l iun)  ' 
Golden alexanders (Zizia a u r a )  
Prairie dcgbane hpocynum sibirim) 
W d O w  vio le t  ( V i o l a  pratincola 1 
American licorice (Glycyrrhiza lepidota)* 
mth milkweed (Asclepias s u l l i v a n t i i )  
Purple loosestr i fe  (Lythrum salicaria) 
Fleabane (Erigeron philadelphicus) 
Grayhead prairieconef l m r  (Ratibida pinnata 1 * 
Cup rosinweed (S i lph im perfoliatum)* 
Illinois tickclover (Desnodium i l l inoense)*  
Cudweed sagewr t  (Artemisia ludoviciana') 
V i o l e t  woodsorrel (Oxalis violaceae) 
Little bluestem (Schizachyriun smpar ium)  * 
Panic grasses (Dichanthelium spp.) 

cv. Prairie dropseed (Sporobolus heterolepis)* 

iniana) 

-- 
- 

' \  

.'. 

. .  . . . . .  . .  . .  . . . . .  . . . . .  . . . .  .. . . .  . .  . .  
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These represent a gradation from moisture-loving plants to thse  

requ i r ing  less mois ture  w i t h  percentage  composi t ions  changing i n  

response. The 96% g r a s s  cover  and 4% f o r b  and minor g r a s s  cover 

approximates the cover pat tern determined by Weaver (1954) (Table 1). 

However t o  increase v i s u a l  c o n t i n u i t y ,  catchweed bedstraw,  wi ld  

s t rawberry ,  and Canada goldenrod a r e  found i n  each  of t h e  t h r e e  

subsections. W i t h  grass composition, p r a i r i e  cordgrass gives way to 

big bluestem a s  one moves f r o m  w e t t e r  t o  d r i e r  habitats.  Switchgrass 

should not  be sown a t  t h e  rates i n d i c a t e d  by t h e  target percentage,  

because it w i l l  p rduce  seed and rapidly increase. It is recommended 

t h a t  t h e  seeding r a t e  be only 1 0 ~ ~ 2 %  of ' the  total .  By s e l e c t i n g  

c 
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roughly 0.5 to 1.0 a c r e  r e s t o r a t i o n  sites w i t h i n  one of t h e  three 
'I _ _  

* subsections, a m o s a i c  of plants  can result. 

Transplants should be grown from the forb and m i n o r  grass list the  

It s b u l d  be noted that Kathy Patrick January pr ior  to t h e i r  planting. 

I; 

has collected seeds from species m a r k 3  i n  the  tables with The 

a r e a  s e l e c t e d  for p l an t ing  should be o u t l i n e d  t o  keep away from 

rectilinear forms. It could be s t e r i l i zed  ,with methyl bromide or clean 

cultivated for one year pr ior  to  planting the m i x t u r e  of grass seeds. 

Note: If  t h e  area floods, it must be c l e a n  c u l t i v a t e d  f o r  an  

add i t iona l  year. The grass seeding should b e  sown i n  late s p r i n g  

(May), mulched, irrigated, and weeded f o r  one year. Transplants can be 

placed i n t o  t h e  grass matrix, one year  f o l l o w i n g  grass seeding,  a t  

random to  account f o r  a p p r o b t e l y  '5 to 8% of the initial cover. 

"*" . 

An a l t e r n a t i v e  to  the t r a n s p l a n t  method would be  t o  use  lowland 

It may be d i f f i cu l t ,  however, to locate strips that would  sod strips. 

mtain a species composition similar to the target composition. + 

The a r e a  should be  burned i n  March t h r e e  yea r s  fo l lowing  / 

transplantinq. I f  the area floods one to three years after planting, 

t h e  s tand  must be sampled and eva lua ted  t o  d e t e r m i n e  i f  it should be 

abandoned and replanted because- of' a weed influx. 

_-- 

A comple te ly  d i f f e r e n t  approach for t h e  lowland i n  Quadrant 1 

would be t o  convert  it t o  a f lood  p l a i n  f o r e s t  t ype  of  woodland. The 

biggest disadvantage would be to increase the distance a v i s i t o r  m u s t  

walk t o  reach t k  pra i r i e  area. 

3 
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upland Pra i r ie  
1 '.. . 

* General ly ,  t h e  upland p r a i r i e  above contour  1270 is sound. 

Res tora t ion  of t h e  upland p r a i r i e  remnant a t  t h e  Freeman School,  

however, is discussed below.  Upland species collected by Kathy Patrick 

can be grown and s imply t r a n s p l a n t e d  i n t o  t h e  upland to  i n c r e a s e  

species diversity. 

The technique t o  use h e r e  i s  t h e  s a m e  as  f o r  t r a n s p l a n t i n g  of  

lowland forbs. It is covered under the sect ion on fo rb  introduction. 

Quadrats 1 4 ,  15, and 1 6  above contour  1280 are reasonably d iverse .  

Therefore, forb enrichment should be concentrated i n  CNadrats 12, 13, 

- _4-_ 

and 5 and i n  t h e  l o w e r  p o r t i o n s  o f  14 ,  15, and 16. The areas are 

large, and the  needs are not critical. So, a long-term transplanting 
6 

+. 

program which concen t r a t e s  on o& or t w b  species a t  a time would be 

m o s t  successful. It should also be understood tkt greater survival of 

transplants may require irrigatim, w e e d i n g ;  and mulching. As w e l l ,  

the germination and transplant growth requirements are unhown f o r  many 

of the forbs. 

Res tora t ion  of t h e  p r a i r i e  remnant a t  t h e  Freeman School is 

critical because it is being th rea t ened  by the invas ion  of  t h e  

pern ic ious ,  e x o t i c  smooth bromegrass.- The smooth bromegrass t h r e a t  

m u s t  be eliminated and the matrix of warm season grasses increased i n  

d e n s i t y ,  d i v e r s i t y ,  and v igo r  be fo re  f o r b  enrichment  is i n i t i a t e d .  

Smooth bromegrass may be reduced seyeral  ways. 1. R e p e a t e d  ear ly  

spring burning w i l l  w e a k e n  the cool season grass  before the warm season 

grasses break dormancy. 2. Certain herbicides can a l s o  be ef fec t ive  

i f  app l i ed  a t  t h e  proper rate and t i m e .  A t r a z i n e  can be app l i ed  i n  

la te  f a l l  or i n  e a r l y  spr ing.  I t  efefects cool season g ras ses ,  l i k e  
I 
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s m o o t h  bromegrass, and has little e f f ec t  on m o s t  w a r m  season pra i r i e  

grasses. It may reduce forb populations, but f e w  forbs are growing the 

t h e  areas of high d e n s i t i e s  of smooth bromegrass. Glyphosate is an  

a l t e r n a t i v e  herbicide.  I t  is a sys temic  he rb ic ide  t h a t  must be 

absorbed by green tissue. Therefore, it could be applied ea r ly  i n  the  

spring immediately a f t e r  s m o o t h  brorregrass starts growth and before the 

p r a i r i e  s p e c i e s  i n i t i a t e  growth. A period of a t  least t w o  weeks and 

poss ib ly  a s  long as f o u r  weeks each sp r ing  would be proper for  t h i s  

he rb ic ide  app l i ca t ion .  

herbicide label s h u l d  be followed. 

be repeated i n  subsequent years. 

the s m o o t h  bromegrass is cmtrolled. 

should natural ly  increase i n  the treated areas. 

A1 1 r e g u l a t i o n s  and - i n s t r u c t i o n s  on t h e  

Herbicide applications may need t o  

Restoration should not proceed until 

The native warm season grasses 

mrbs w i l l  need to be 

transplanted into t h e  area. I .  

The disturbed areas surrounding the Freeman School w i l l  n& more 

i n t e n s i v e  r e s t o r a t i o n .  A cover c r o p  of annual ryeg ras s  or sorghum 

could be used to  prevent  e ros ion .  Techniques similar t o  those  

reoomended for the l o w l a n d  prairie can be used. A potential list of 

species may be found i n  Table 1. 

c 
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An herbarium collection consisting of two sets of plants was 

assembled for HNMA during 1983 and 1984. me collections were deposited 

in the herbarium cabinets at HNMA. List of species collected is 

presented in Table 16. 

- - Plant Collection 

Representatives of each species found at HNMA were collected, 

pressed, and dried using standard procedures. Collector, collection 

number, Quadrat, date of collection, an& any additional information 

b 

were rarded in a field notebook at the time bf collection. 
. .  -:. . .  

A?., 

Identification 

Each specimen was identified through the use of one or more 

Sources used for identification plrposes are listed dichotomous keys. 

in the Bibliography. 

munting 

The specimens were mounted with a plastic medium on the highest 

quality, standard size (11.5 by 16.5 inches), pH neutral, 100% rag- 

herbarium pa-per. 

secure large specimens. 

Narrow s t r i p s  of gummed  white cloth tape were used to 

c 
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Labe 1 ing 

‘i 

Special herbarium labels w e r e  printed on 100% rag paper f o r  this 

collection. Herbarium labels w e r e  attached with p l a s t i c  m e d i u m  to the 

l o w e r  r i gh t  corner of the herbarium paper. The following information 

is found on  each  label: f ami ly ,  tribe, genus, s p e c i f i c  e p i t h e t ,  

au tho r i ty ,  Quadrat i n  which t h e  specimen w a s  c o l l e c t e d ,  d a t e  of 

c o l l e c t i o n ,  name of t h e  collector, and t h e  collector’s specimen 

ident i f icat ion number. 

An inventory number (starting w i t h  001) w a s  stamped near t h e  upper 

r igh t  mmer of each herbarium sheet. A book with a l l  of these en t r i e s  

acumpanies t h e  col lect ion and should be stored with the collection so 

that future  additions may be entered into t h e  book. 

1 1 

H e r b a r i u m  Arrangement 

Indiv idua l  genus covers  are labeled i n  t h e  l o w e r  r,ght w i t h  the  

These mvers should be arranged and f i l e d  i n  the herbarium genus ME. 

alphabetically by genus. 

Laminated Specimens 

A seoond set of specimens w a s  heat laminated i n  p l a s t i c  f i lm after 

These specimens w i l l  withstand much heavier 

although the p l a s t i c  f i lm w i l l  

I t  is envis ion4  that these 

being mounted and labeled. 

use than w i l l  the standard specimens, 

limit t h e i r  use f o r  fu ture  taxonomic work. 

mounts c m l d  be taken t o  the f i e l d  for  ident i f icat ion comparisons. 

i 

I 



J 
1 96 

Care and Handling of Specimens 

. . .  . . . . .  ... .. .. - . .:. .. . . . .  . .  

. .  . .  

Y '  ; 
A proper ly  cared  for specimen should las t  i n d e f i n i t e l y ,  bu t  

carelessness or abuse can quickly ru in  a collection. Plants f i l e d  i n  a 

c a b i n e t  wi th  a t i g h t  f i t t i n g  door  are p ro tec t ed  from moisture ,  d i r t ,  

and insec t s .  Insects are a common cause  of damage, and moth balls 

(paradichlorobenzene) placed i n  t h e  herbarium c a b i n e t  w i t h  t h e  

c o l l e c t i o n  should prevent  damage. The c a b i n e t  door should be kep t  

t i gh t ly  closed when specimens are not  in use. 

C a r e  and judgement should be e x e r c i s e d  i n  t h e e x a m i n a t i o n  and 

They should no t  be bent, turned over l i k e  pages handling of specimens. 

i n  a book, or subjec ted  t o  a b r a s i o n  or pressure.  Leaves and o t h e r  

p l a n t  p a r t s  are e a s i l y  broken when specimens are s l i d  across each 

other. When examining specimens; they shbuld be picked up individually 

and stacked carefully. 

.:: . ..-. 

c 
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Table 16. Species collected at mmestead Natioml Monument of America. 
1 ’.. . - The symbol * indicates an introduced or exotic species. I 

Scientific Name Common Name 

Grasses : 

winter bmtgrass 
big bluestem 
sideoats grama 
hairychess * 

Aqrostis hyemalis (Walt.) Bsp 

Andropogon gerardii Vitman 
Bouteloua curtiperdula (Michx.1 Torr. 
Bromus commutatus schrad. 

smooth bromegrass * 
Japanese b r a e  * 
buff alcgrass 
field sandbur 

Bromus i n e r m i s  Uyss. 
B m u s  japoriicus Thunb. 
Eluchloe dactyloides ( N u t t )  
Cenchrus longispbus (Hack 

, .., 

:’- ‘I Engelm 
Fern. 

Dichanthelium oligosanthes var. 
scriherianm (Nash) auld 

Dichanthelium oliqosanthes var. 
wilcoxianum (Vasey) auld & 

Digitaria sanglll~ * lis (L) Stop. 
Echinochloa crusgali (L) Beauv. 

Scribner dichantheliw scribr 

wilcoxianum (Va 
Dichanthelium oliqosanthes var. 

Clark Wilcox dichanthelium 

.‘:common bamyardgrass 
hairy crabgrass * Digitaria s 

Canada wildqe 
Virginia wildrye 

India lovegrass * 
stinkgrass * 

Elymus canadensis L. 
Elpus virginicus L. 
Eragrostis cilianensis (All.) E. 
Eraqrostis pilosa (L) Eeauv. 

Mosher 

sand lovegTass 
ndding fescue 
little barley 
prairie junegrass 

ilis (Push) Steud. 

Hordeum msillum Nutt. 
L 

Koeleria pyramidata (Lam) Beaw. 

wirestem muhly 
common witchgrass 
fall panicum 
switchgrass 

M u h k ~ b ~ ~ g  ia frondosa (p0ir.I Fern- 
Panicum capillare L 
Panicum dichotomiflorum Michx. 
Panicum virgatum L. 

reed canarygrass 
Kentucky bluegrass * 
1 i tt 1 e blues tern 
yellow bristlegrass * 

Phalaris arurxhn ’ acea L 
- €%a pratensis L. 
Schizachyrium scoparium (Michx. 1 Nash 
Setaria slauca (L.) Beam. I 

indiangrass 
prairie cordgrass 
prairie dropseed 

. porcupinegrass 

Sorqhastrum nutans (L) Nash 
I 
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. I ‘  .“ridens flavus (L) Hitchc. 
‘Tripsacum dactyloides L. 

Other Monocots: 

carex spp. L. 
Sisyrinchium angustifolium Miller 
Tradescantia bracheata Small 

Desmodium illinoense Gray 
Glycyrrhiza lepidota Pursh 

c Lespedeza capitata Michx. 
Melilotus albus Desr. 

Melilotus officinalis (L) Ian .  
petalostemon ondidum. (Willd.) Michx 

Psoralea tenuiflora Pursh 

\ 

Petal~emon purprre um (Vent) Rydb- 

Trifolium repens L. 
Vicia americana Muhl. 

Composites (including woody species): 

Achillea millefolium L. 
Ambrosia artemisiifolia L 
Ambrosia psilostachya DC 
Ambrosia trifida L. 

Antennaria neglecta Greene 
Artemisia ludoviciana Ntt. 
Aster ericoides L. 
Aster simplex Willd. 

Carduus nutans L 
Cirsium altissimum (L) Spreng. 
Cirsium undulatum (Nutt. 1 Spreng. 
Conyza canadensis (L) Cronq. 

ECkiMCea angU stifolia DC. 
Qigeron strigosus Muhl. F 

Eupatorium ruqosum Houtt. 
Grindelia squa rrosa (Pursh) DUM~ . 

purpletop 
eastern gamagrass 

sdges 
ammon blue-eyedgrass 
bracted spiderwrt 

leadplant 
Canada milkvetch 
plains wildindigo 
showy partridgepea 

Illinois tickclover 
American liarice 
rcurdhead lespedeza 
white sweetclover 

ye1 low sweetclover 
white prairieclover 
purple prairieclover 
s limflower scurf pea 

1 

. .  

white clover 
American vetch 

western yarrow 
common r a w  
western ragweed 
giant ragweed 

field prssytoes 
cudweed sagewort 
heath aster 
panicle aster 

musk thistle * 
tall thistle 
wavyleaf thistle 
horseweed 

blacksamson echinacea 
daisy fleabane 
white snakeroot 
curlycup gumweed  

98 
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mmmon sunflower 
stiff sunflower 
lon-d hawkweed 
false boneset 

Helianthus annuus L. 
Helianthus riqidus (Cass.1 Desf. 

a Kieracium longipilum Torr. 
Kuhnia eupatoriodes L. 

I... 

blue lettuce 
prickly lettuce * 
dotted gayfeather 
grayhead prairie- 

coneflower 
black-eyedsusan 
prairie grsundsel 
wholeleaf rosinweed 
giant goldenrod 

Missouri goldenrod 
stiff goldenrod 
common dandelion * 
western salsifly * 
wingstem 
western ironweed 

Latuca oblongifolia Nutt. 
Latuca serriola L. 
Liatris pmctata Hook. 
Ratibida pinnata (Vent.) Barnh. 

Rudbeckia h i r t a  L. 
Senecio plattensis Nutt. 
Silphium integrifolium MiduL 
Solidago qigantea A i t  

Solidago missouriensis Nutt. 
Solidaqo rigida L. 
Taraxacum off icinale Weber 
!rraqopq on dubius Soap. 

Verbesina alterhifolk. (L) Britt. 
Vernonia fasciculata Mick !*, 

I 

Other Dicot Forbs (except legumes and composites): 

Agalinis tenuifolia (Vahl.) R a f .  - slender agalinis 
Arnaranthus hybridus L. 
Amranthus retroflexus L 
Androsace cccidentalis Pursh western rockjasmine 

slender pigweed * 
rough pigweed * 

0 

hemp dogbane 
m m m n  milkweed 
butterfly milkweed 
whorled milkweed 

pink pcppymallow 

lambsquarters * 

tal 1 bel If lower 
shepherdspurse 

Apocynum cannabinum L 
Asclepias syriaca L 
Axle ias tuberosa L, & vertxillata 
Callirhoe alcaeoides (Michx.) Gray 
Campanula americana L 
Capsella bursa-pastoris (L) Medic:. 
Chenopodium album L. 

field bindweed * 
mealy corydalis 
white whitlow-wort 
waterpod 

Convolvulus arvensis L. 
Corydalis crys tallina Engelm. 
~~ 

Draba reptans -(Lam.) Fern. 
Ellisia nyctelea L. . 

toothed sprge 
snow-on-the-muntain 
nodding spurge 
buckwheat 

Euphorbia dentata Michx. 
Euphorbia marginata Pursh 
Euphorbia nutans Lag. 
Fagopyrium esculentum Moench 

Fragaria virqiniana Duchn. wild strawberry 
catchweed bedstraw Galium aparine L. 
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Gentians pubrelenta Pringle 
.Geum - canadense Jaq. 
Hibiscus trionum L. 
Iamium amplexicaule L. 

Lepidium densif lorum Schrader 

I.., 
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downy gentian 
white avens 
flower-of-an-hour * 
henbit * 

Pep- 
Li thospxmum incisum.Lehm. cleft gromwell 
bmatium foeniculaceum W t L  Coult. & Rose 
Mirabilis nyctaqim (Michx.) MaCM. . prairie four-ok1ock 

carrotleaf lomatiurn 

Monarda fistulosa L 
orobanche fasciculata Wtt. 
Oxalis stricta L 
Oxalis violacea L. 

_ -  
.. . - Physalis virgi+ana Mill. 
. .  Phytolacca americana L 

Plantago rhodosperma h e  
Plantago rugelii Decne. 

wild &gamont 
h c h d  broomrape 
common yellow woodsorrel 
violet woodsorrel 

laneleaf groundcherry 
POlGeberry 
redseed planta'in 
blacks& plantain 

t 
t Polyqonum arenastrum Jmd. ex Bor. common btweed * - 

Polygonum pensy lvanicum L. 

Ranunculus abortivus L. 

Pennsylvania .smartweed 
Potentilla arguta Pursh 1 tall cinquefoil 

ear ly  wood buttercup 
, ., 

Rumex altissimus Wood 
Salvia pitcheri Torr. 
Saponaria officinalis L. 
Sicyos anqu latus L. 

Teucrium CaMdenSe I.,. 
Thlaspi arvense L 
"ridanis leptocarpa (Nutt.1 Nieuw. . .  .. . . 

Triodanis perfoliata (L) Nieuw. 
. 

Urtica dioica L. 
Verbascum thapsus L. 
Verbena bracteata Lag. & Rodr .  
Verbena hastata L. 

Verbena stricta Vent. 
Veronica amensis L. 
Viola missouriensis Greene 
Viola pedatifida G. Don 

Viola rafinesquii Greene 

pale dock 
Pitchers sage 
bcuncingbet * 
lllr- 

hairy germander 
field pennycress * 
slenderfruit 

clasping 
venus-loo~glass 

Venus-loolungglass 

stinging-nettle 
oommon mullein * 
bracted verbena 
blue verbena 

woolly verbena 
corn speedwell * 
Missouri violet 
prairie violet 

johnny- j v u p  

i' 

i 

. .  
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woody Plants: 
1 '  

i boxelder 
silver maple 
hackberry 
gray dogwood 

* .  A c e r  nequndo L. 
A c e r  saccharinum L 
C e l t i s  m i d e n t a l i s  L. 
Cornus racemosa Lam. 

g r e e n a s h .  
honey locus+ 
black walnut 
eastern redcedar 

kaxinus  pennsy lvanica Marsh 
Gleditsia triacanthos L. 
Juglans nigra L. 
Juniperus v i r q h i a n a  L. 

Maclura pomifera Schneid. osage-orange 
w h i t e  mulberry * 
V i r g i n i a  creeper 
Boston ivy * 

Moms alba L. -- 
Parthenocissus quinquefolia L. 
Parthenocissus t r icuspidata  Planch. 

e _ - -  

'... , 1 . -  

._ . . .  
._ I eastern cottonwood 

American plum 
common chkechexry 
buroak 

Populus deltoides Bartr. 
Prunus americaM Marsh. 
Prunus viryiniana L. 
Quercus macrocarpa Michx. 

Rhus glabra L. 
- Rhus t r i lobab Nutt. 
Ribes missouriense N u t t  
Rosa arkansana Porter 

smth sumac 
skunkbush 
Missouri gooseberry 
Arkansas rose 

i 
American elderberry 
b r i s t l y  greenbriar 

Amer ican  e l m  
garland spirea * 

Sambucus canadensis L. 
Smilax hispida M u h l .  
Spiraea arquta Zab. 
Ulmus americana L. 

'.' I 
1 

Siberian e l m  
slippery e l m  
arrowwood viburnum * 
grape 

Ulmus pumila L. 
Ulmus rubra M u h l .  
v i b u r n u m m t a t u m  L. 
V i t i s  L 

I '  

I. 
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UNITED STATES GOVERNMENT 
I 

I 

TO : C, I-I. Schultz, Superintendent, l l a t i ona l  Eornestea#*TE: July a, 1951 
!.:onumcnt, Nation Park Service, P.ez”irice, Nebraska 

SCS, Lincoln 1, Nebraska 
. F R O M  : L J, Dyksteriiuis, Regional Range Conservationist,. 
f ‘ . .  . 

SUBJECT: 
* .  

Soop-a t ion  National ?ark Seroice - X.S 

You asked if I would write do- t h e  recommendations we discussed on our July 6 
field t r i p  over the monument, 
f 0l lOl . J :  ’ 

I now have an opportunity and notes  on the visit 

. General Recommendations 

That no grazing by domestic l i ves tock  be permitted. 
delay o r  prevent r e s t o r a t i o n  of True Prairie vegetztion which is the  climax, 
or  original, or indigenous or  vir@ type of vegetztion for the  area. 

That any mowing, done around margins and-alonz travel-ways for hay, be 
done before July 15. 

That any clipping of  weedy a rea ,  done t o  hasten establishment and ful l  
occu?mcy ky climax species, be done ;;hen the T i r s t  heads of the  annual 
brome grasses are being exserted from their sheaths. 

Tnat Kentucb bluegrass be encouraged in 2icnic  a m  similar areas where the 
nat ive mid and tall grasses of the True Pr‘airie rnuld be inappropriate,  
This can be done by frequent mawing, Also, in such a r e s  the  chemical 
herbicides such as 2-h-D are appropriate. 
necessmj  for maintenance of eocd blneg-ass t.urfs where foo t  t rz f i ic  is 
he my, 

This because it v i l l  

t 

F e r t i l i z z t i o n  may eventually be 

That chemical herbicides  nct  Se u e d  in p r e i r i e  arcas bacause tile; k i l l  
mamy species of na t ive  forbs  xhich add rnucii color and i n t e r e s t  to the  
c l b x  prziries as well as zciding n i tmgen t c  t h e  M i l  in t h e  case of t h e  
ler.xes. 

Lie scurf2eas (Genu=. Zscralez) 
the t i ckc lovers  (Genus 3esmodiun) 
the pra i r i ec love r s  
the wildindigos 
the natiTe 
the nri&et&es ( C e n G G -  

& the  amorpiias, particularly leadplant (Genus ho rnha )  
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Tine foregoin: l e , w s  Ere a l l  perennlzls, nativcs, 'and soineiiov asain present 
local*; cvcn thou@ the zreaxas once ciiltivated. 
reassmim: their nat&rcd. rolc in this kind of v q e t a t i o n  ly transplanting , 

s!>ecinene i n t o  t!ie larzer weas of reseeded blucstcm grasses where they m e  n o t -  

Thej my bc aided in 

: npx present, 

7 , )  T h a t  lorrlmd stads of nztive l i t t l e  bluesten, big bluesten, s-ltcilm-ass, and 
kcliangrass be supplemmted vi th  other native species  iihich arc d i a a c t e r i s t i c  
of 1o::land p r a i r i e  but xhich trere not present i n  the seed mixture used to 
restore  prairie on these loxlands. lh vexy wcee 1ar:lmds :titin poor perennial. 
p a s s  cover this may be accom2lished by introduction of seed-hay from comparable 
lorsiands with climax vegetation. In  t h e  rrettest loir lmds 15th noderateb- good 
stands of the nat ive species sentioneti, HC r eco rcnded  jntrodvction of sod-ciiimks 
or rhizones 0.f such nztive tall . ~ o u i n g  species as: .- 

Pra i r ie  cordgrass ( W t i n a  
Gamzgrass (Tripsacum d 

; I4axiKLian sunflower 
. & ,specie 
\-.- 
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I wish t o  thank you again, 
I enjoyed very much eoing over t he  monument uith YOU and Nessrs. Smedley and Clymer. 

this, 
on 'them, 

( I ' m  glad t he  three  of you have lone worked together on 
If questions a r i s e  in connection with this memo, do n o t  hes i ta te  t o  c a l l  

cc: Lee E. Smedley, D. C. 
Pawnee City, Nebr. 

J, A. Clynaer, 'VJUC 
Beatrice, h'ebr. 1 Nebraska S t a t e  Office 

1 
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TO . J. Dexter Hxds, York Unit C m s c v a t i o n i s t ,  0.4%: Septeinber 6, 195' 

FROM Lo Go Kolfe, Agronomist, 
I '  ... Lincoln, Xebraska. 
SUBJECT.  Honestead Kational Yoniment 

%atrice,  r:c.braska, 

Par t  of the  morning of *pternber 6 w a s  spent  with Hamld G b n  and 
Nr. Blake a t  t h e  I4omestead !Jational :-lonment, 
certain questions concerning treed control  and re-scdry 3n t h e  
!:onument grounds. The follovi4.w are su&,gestions' i n  answer 30 
h i s  questions: 

'Yr. Blake asked us 

1, 3xee-t Clover is sca t te red  through t h e  native g ra s s  area. 
T h i s  could develop i n t o  one of the more serialis weeds and it 
was suggested tha t  i t  be spraydd with 2b each year i n  Iby 
or early June u n t i l  cont ro l  is effected.  The sweet c lover  
should be sprayed i n  patches only i n  order  to save 2s marry of 
tile r a t ive  legumes as possible, 

2. 
the desired t a l l  ra t ive  grazses. It  xas  slgi;ested t i e  brolne 
c m l d  bes t  be controlled by ;no;riny t h e  l a t te r  p a r t  of Xay and 
the hay permitted to remain on t h e  ground t o  provide a mulch 
so tnat nat ive grasses would be encouraged. 

3. 
!x serious. 
-.lo:red o r  grazed these w e d s  vi11 eventual ly  disappear. 

Smooth Brome Grass is prevalent i t 1  one f ie ld  occuring with 

Sparse patches of tan weid and anndals were not  thoccht t o  
It is believed t h a t  xrrhere t h e  nat ive grass  is  .lot 
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f 
of H a y  r.6 suggested by the ,!gronomict, 
orned by the a e d  head developent and number of florets or individual 
aeeds by stalk, 

'I"!:is, af couree, should be gov- - 
1 '  ... 

e .  

3. The taweed and annual w e d 8  mentioned In the report are 
indigenous to  the area and should not present a problam now or in the 
immediate future. 

4, l U e  there are only a few native legumes present, it 
has been leas t h a n  five years since there! were no native legumes db- 
cornible in the field s e a s .  
proaent and it ia believed with  continued protaction that they  w i l l  in- 
cream=? in numtxwe .c?d prove R vfigable camponent of the gram5 stand, 

It I s  encouraging to note tho number now 

Sc have alwags cautioned ngdxst  the l n d i s c r f i a t e  use of 
_-i. c h d c a l a  In weed control and where such W e e d 8  a~ birdweed, horse nett3e. 

and othen, require cheplicala a the only feasible and e c o d c d .  method 
of control, s o w  native l e p e s  are lost. However, ths benefits of such 
control frr c u t w e i g h  <.he loso.  in this respect. 

. . -  

5. 
pacthate) I s  well.taken, Shouid it bc possible to 1.ocate a stan? of 
cord ~ R S S  in t?-=c? 4c in i ty  bf tke monument, It would prom mst bene- 
f l c l d  +A Z ~ C ; L T C !  : nuzher of clm.ps md spot, sod the low water collecting 
araas. 

The sui;gestion concerniq prairie cord-grass (Spartins 

( 

....:. . .  . .  . . .  . .. . . .  
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1 
I 

r:r. h'olfe's repcrt  is v e q  comprchensive and q u i t e  ancdyt i ca l ,  
e8pP,Ci&d&r considering the s h o r t  period of h ie  visit. 
in teres t ing  and we a e  sure it will prove of value in your .grass w a g i n g  
problem. 
our future pmgram of k v i ~  t h e  e e i !  e n t b e l y  raatored to native grasses. 

. i '.. 
* 

v.e found it most 

Ne sppreciete t h e  i n t e r e s t  cxpre8scd by t h e s e  t e c h n i c i a n s  in 

(&a) William E. Robertson 
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f.hnagment prrctices e b d d  faxa  t-8 rnlntainlng the thrifty 
canditicm of the ve@3bt lm vhlle at the same ticn deplctFa(3 the 8cene as 
c lowly  e.a possible t o  t!mt vhi& preva l lad  Uurw the aettleclent era. 
'Untazanee af the thrifty ctmditltm nqulros protQet ic rn  f r c n  f i n ,  uo 
grazing, m d  tremtzrent againat lnsect rttrcks and dieease. 
should be axdudpd m d  prrcticea should be rvolded whfeh vould t e n d  t o  
r&e tho ~4 appevance af the vegeatian unnaturdl ar influenced by 
--. 

b d l c  s p o c l e o  I 
c 

1 '  
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Meamrandm 

D b 3 C t o r  
n 10: 

A p r i l  2, 1303 

F r a P t  Superintendent, Hoprestead 

In duplicate 

copy to: Ilo&xXll 
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UNITED STATES . 
( 

DEPARTMENT OF TH< INTERIOR 
-2 NATIONAL PARK SERVICE 

MIDWEST R E I O N  
1709 Jackson Street 

1 i , D54-WEL (OM) Omha, Nebrash 68102 
IN REPLY REFER TO: 

QwtTrpW xY46 
FIB 3 865 cm-tak 

To: Superintendent, Baope8te8d 

From: Fore8 tu 

Subject: Howfng the prair io ,  BoPlertead 

Your memormdrm of Januuy I5 advl8e8 of your p l - ~ s  to hrv. the  e n t i r e  
p ra l r lo  mowed in Juaa of t h l r  year 8nd hrw the b y  produced removed 
accordlngly. Whila thi8 ptOpo881 So in 1- with tho Vegetative 

aotcd auch plau lndlcated no moving vould be accompli8hed in the  
8tabi l ized ero81on area.. 
S.E.A. on page 6 of eh )L8ter 'Plur,  8pproved July 18, 1962, and these 
8lte8 had received 8paci.l 8ttmtha to r0g.b .oil 8t8blllty. We are 
.yue of the axcel$art progr.88 whi,ch ha8 been rrda 19 ro-e8kbll8hing 
nat ive gra.8- i n - t h o  uu. W. u u - p o u r  referenco to d - b o u n d  and 
lo88 of vigor of the gram 8-d applle8 principally to the U t  
apocier of b ig  bltrast4m. Tldr amditiolr  dovoloped tmdar total  protection 
and PO u t i l l z 8 t l o n  of t h l r  -8s.. 
cl- o r  8 u b - c l h ~ x  of the gram type, tho typ.8 I8 80 l imited and 
rurrotmded 88 the )lontncnt l a  by land 8;bjoct t o  inten8e agr icu l tura l  
practices, there  w i l l  altmya be a mornce of h f e s t a t i o n  f o r  undeatirable 
vegetation i n t o  the rturd. 

l¶an8ganPl! 8 e C t k  Of th. WtU P1Ul for -8t8&dD-%t 8hould 8180 be 

The80 uu8 u e  oat l lned  with the  dealgnation 

/ 
( 

Uhlle thir condition probably repteaento 

We note you 8ugge.t having tho entire prairie wued  In June and the 
cutt ing8 removed c o q l e t e l y .  While th l8  would be more dealrable as 
regard8 condition of the  ha7 thua obtained, it would appear preferable 
to acconrpl1.h 8 8-t Ut= a, po88lbly during late July or 
ear ly  Auguat a f t e r  the grar8 &xid 18 cured and thu8 obtain more 
ef fec t ive  f i r e  b a r d  reduction which could be e f f ec t ive  Into the 
cri t ical  f a l l  se0wn. Thl8 i r  indicated a8 a w l u n m  of f lash fuels  
muld  be raamved and tho gra88 8t-d could Increase In vigor accordingly. 
Should you f e d  It necearary t o  mow the a t rb i l i zed  eroded area6 as 
outlined h page 6 of tha m a t e r  Plan due tq the invamion of weeds or 
other noxious vegetation, y. belleve a mowlng operation in there 8i tea  
wtrich r a r u l t r  In  chopping o r  f ine  rhredding the grama clippingr w u l d  
be desirable. Such a d n g  operation could be accomplished using a 
"brush-bog" mower which i r  rlmilar t o  the large c i r cu la r  blade nmwer 

i 

i 
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used for lawns and formal areas. Brush-hogs are capable of clipping 
weeds, brush, grass, seedling trees, and even saplings up to two and 
three inches in diameter, depending on the species, while at the same 
t h e  more or less pulverizing the material cut. The present Monument 
equipment on hand could probably operate a brush-hog. 
one or two brueh-hogs are available locally. The level portions of 
the grass stands outside of the stabilized eroded areas which would 
be brush-hogged could be.harvested for hay and should’produce some 
very desirable native hay. 

Undoubtedly 

Regarding your request for suggestions as to disposal of the hay, at 
this time it appears practical to contract for cutting and removal of 
the hay outside of the stabilized eroded‘areas through the issuance of 
a special use permit such as was used during 1955 when Mr. W. F. Thimn 
carried out such an operation. The mowing of the stabilized eroded 
areas would in all probability have to be accomplished as a part of 
maintenance activities or norm1 operation. 
that accomplished last aumur when a solall section was moved to control 
spread of weed8 is Indicated, 

. -  An operation similar to 

Incidentally, the btush-hogging of the mal1 area of smooth bromc grass, 
rather than mowing, thi6 spring season may prove more effective In 
converting this site entirely to ngtive species. 

Should you have any questlonu regarding the dispoeal procedure or the 
suggested methods of w e d  control and hazard reduction in the grass 
stand, please advise. 

&//j&&”- 
Fre F. Dickison 

I 

Forester 

F 
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DATE: September 28, 1. c 
1: PROM : Historian 

SUBJECT: Restoration of Native P r a i r i e  

A v i s i t o r  talked to Seasonal Ranger Don Schnier yesterday about the  weed 
problem we are  having. 
grows native grasses commercially, we f e l t  his comments worthwhile. 

Since the  visitor, Lyle Stock of Murdock, Nebraska, 

I n  discussing the 8 acres eas t  of the bridge, Mr. Stock recommended the 
following procedure: 

_--- 
1.. :. .... 
. .  :.,. . ..... ...._ - ..  . . . .  . . .  

1. Zn the spring, burn the  whole 8 acres. Do not 4 

Disk and harrow severa l  times until the soh. is 
mellow. 

plow. 

rrcc.c) 2. 

.. 

c I  3. 

4. 

5. 

Seed the area - a l i t t l e  heavier than we have. 

Shred the weeds 'several 'times. 

S p r a y . h  mid or  l a t e  summer, 2ter;- grass 
seeds have germinated. 
cal led Accrazene o r  Attrazine. This chemical w i l l  
kill weeds, even blue grass  and fox ta i l s ,  but will 
only s tun t  the growth of native grasses. 

For more advice o r  the purchase of native grass 
seed, contact M r .  Hummel of Fairbury. 

He recommends 'a chemical 

6. 
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D54 

--- - 
Beatrice, Nebraska 68310 

June 4 ,  1975 

Dr, Roger Landera 
mpt, Botany & Plant P. 
Iowa State Univeraity 
Ames, Iowa SO010 

Dear Roger t 

W e  appreciate your interest and aoncek about our 
prairie and are confident that your research project 
will r e s u l t ' i n  an excellent management tool for our 
continuing prairie management efforts, 

W e  are happy to forward a copy of the June 4,  1970, 
D54 m e m o r a n d u m ,  as requested. Our 
Gene  orm man, 'who did, the actual 
that the t h  of year was ta l l  
grass seeding, 
of cane grass (probably Sudan) was planted i n  the 
spring of 1969 and after the growing 8eason was 
mulched and tilled under prior to the f a l l  seeding 
of prairie grasses. 

H0WeVar8 he sthtes that a tall  type 

w e  enjoyed your v i s i t  and guided tour through the 
pra ir i e  immensely, 
w e l l  as a pleasure, 
v i s i t  during the growing season' this year, 

It was a learning experience as 
W e  look forward to your future 

., Sincerely yours, . .--- 

Vincent J. Halvorson 
Superintendent 

Enc. 

F 
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' Park Technician,  Rasourcea -Hanagemant. R o a m a t e a d  

1983 P r a i r i e  Burn: Post-burn Evaluation 

Since the last complete prescribed p ra i r i e  fire in 19708 some negative 
changes occurred on the  area. 
i a l l y  on the lowland to  the south. 
the native grasses  and forbs. 
broadleaf and grassy non-native p lan t  species. 

Numerous woody th icke ts  encroached, espec- 

Some areas also showed encroachment of 
L i t t e r  build-up suppressed growth of 

The main objective of the prescribed f i re  w a s  to provide b e t t e r  grawing 
conditions for the  prairie's nat ive vegetation. 
1983, a l l  prairie areas of the  Monument (including the  Freeman. School prair ie) .  
w e r e  burned. 
w e r e  addressed. The r e s u l t s  of these actions follow: 

Between April 20 to  26, 
r_- - - 

Par t i cu la r  areas of i n t e r e s t  regarding-the r e s u l t s  of t he  burn : - 

Fuel Loading 

The thatch or l i t ter  build-up on ' the  upland and l o w l a n d - w a s  determined by 
using a one yard square quadraht and sampling the total vegetation present 
wi th in  the square. The samples w e r e  wed at 11O0F,,for at least 48 hours 
and t h e i r  bianass de&rmined. 
usable measurement. The r e s u l t s  follow: 

i 
\ 

I This was conv& tb tons per acre as a 
I 
I 2 . I  

L Upland - 1120 g./ydOp = 11,954.8 Ibs./acre - 5.98 tons/acre 
5 13,019.6 Ibs./acre - 6.51 tons/acre -land - 1220 g./yd. 

school Prairie-1060 g./yd. = 11,277.2 Ibs./acre - 5.64 tons/acre 

These figures show a considerable amount of l i t t e r  present, w e l l  above 
average grassland f u e l  loads of 2-3 tons/acre, and undoubtedly caused 
poor production of prairie plants.  After burning, m o s t  area's showed a 
qu i t e  complete burn of the thatch, except for the weedy invaded area i n  
the north 40 acre tract of t he  Monument. 

New or Accelerator SDecies 

Resul t s  of the burn show a great  boost t o  t h e  growth of native species,  

these have gone to seed and reached t h e i r  maximum height. 
p a r t i c u l a r l y  t h e  warm season grasses. As of August 26, 1903, most of 

i 

1 
Big Bluestem (Andropogon gerardi)  7-9 foot I 

(See table below) 

P ra i r i e  Cordgrass (Spartina pectinata) 8-9 foot 
Indian  grass  (Sorghastrum nutans) 5-6 foot 
Switchgrass (Panicum virgatum) 5-6 foot  

\ 
e ( 1  
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V i s u a l  estimates show that the bottomland vegetation is quite lush w i t h  
great amounts of seed production occurring. 
considering the hot drought period this suxnmer; 
scoparius) is evident but has not seeded-out yet. 
the grasses is considerably bet ter  than i n  recent years. 

1 ' .  .. 
' .  

The uplands are doing well, 
Little Bluestem (Andropogon 

Overall, the growth of 

Some new wild flowers'and grasses were also discovered on the upland that 
were not documented l a s t  year. 
the burn. 

Others proved t o  be mode abundant since 
A l ist  of new plants occurring this year follows: 

White-eyed Grass (Sisyrinchium campestre) 
Prairie Larkspur (Delphinium virescens) 
P r a i r i e  violet  (viola pedatifidi) 
Purple Prairie Coneflower (Black Samson) (Echinacea angustifolia) 
Purple P r a i r i e  Clover (Pet'alostemon purp ureum) 
White Prairie Clover (Petalostmon candidum) 
Tall White Wildindigo (Baptisia leucantha) 
F a l s e  Wildindigo (Baptisia leucophaea) 
Dotted Gay Feather (Liatris punctata) 
D w n y  Gentian (Genuana puberulenta) 
Porcupinegrass (Stipa- sparte a) 

These are all nomorthy preferred Meve prairie species. 

Canada Milk Vetch,,Harkweed. etc,) were--,. bu t  instead, w e r e  grcwing 
bettar i n  most cases. 

It seemed that 
no 0th- desirable native plants present last year (ie. Butterfly Weed, 

Reduction in 'Woody Thickets 

We hoped to. stunt or W11 many of the woody species i n  the prairie. 
(Original true pra i r ie  contained few woody-type plants due to the action 
of fire.) Wild Plum (Prunus americana), Rough-leaved DogwoOa (Cornus 
drurmmondii) , Smooth Sumac (Rhus glabra), and Choke merry (-us virgin- - iana) are all ccmmon, particularly in the w e t  areas (washess + semi- 
upland-of the three south 40 acre tracts. Soma Wild Plum thickets are 
at least  40-50 foot i n  diameter, but most are considerably smaller. 

To determine t h e  kil l ing force of the f i r e ,  we established various 
stations on the prairie for placement of heat sensitive plates (see 
map 1). 
cating liquid with a 21% accuracy rating. 
these plates a t  ground level, one foot abwe ground, and three foot 
above ground. 
page 4. 

.--- . 

These plates were treated w i t h  Tempilag; a temperature indi-  
A t  each station, we placed 

The results a t  each station are found i n  the table on 

c 
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3 Foot P o  . T ~ ~ ~ -  Station Ground Fo Temp. 1 Foot Fo Temp. 

2 1400 
3 1400 

200 
800 500 
600 500 

1 (School) 400 . 200 

'i ' .( ,. 

' . 4  
5 
6 
7 

800 
400 
800 
800 

400 
200 
50 0 
200 

200 

1 200 

200 
400 

In  observing the thickets, it was noted that many of the small thickets, 
par t icular ly  between stations 4 and's, showed s igns  of die-back. 
of these have no green vegetation present except for some suckering from 
the root stock a t  the base of the plants. The larger thickets were void 
of fine fuel underneath and so only the periphery of the thickets were 
adversely affected- Current observations show l i t t l e  damage by f i re  to  
these big clumps, however, very l i t t l e  fruiting,-especially of the W i l d  
Plum, actually took place this season. 

Many 

. -  __- - 

' I  

i 

A. 

One negative aspect of the fire was the affect it had qn the Smooth Sumac 
and many of' the Rough-leaved Dogwood. 
propagate even more after a b&m- 
Even though the fire killed the.above ground portions of many Sumac and 
Dogwood, they suckered back profusely from the root stock. 
of land in the northeast corner of tpe southeast 40 a& tract par t icu lar ly  
contdns much &. 
i n  these areas. I 

These species are fire-loving 'and 
This occurred after our burn as well. 

The triangle 

This prablem w i l l  need to be addressed promptly or 
. else the prairie smcies (grasses and forbs) present w i l l  be to ta l ly  lost  ( 

Many d l  trees were also damaged i n  the fire. 
coxkidered an eyesore and were removed following the burn. 

A t  least enough to be 

Timing Of the 

The timeliness of the b k  was good for controlling non-native species, 
Smooth Brae (Branus inermis) and related cool season grasses w a r e  stunted 
immensely. Current observations show these to  be a p p r o b t e l y  one-half of 
their normal height with very limited seed production i n  the burned areas. 
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The f i r e  a l s o  w a s  e f f e c t i v e  i n  s t u n t i n g  weed groclrth i n  t h e  weedy invaded 
area (middle of north 40 acre t rac t )  i n  most locations.  W e  did have Some 
problem g e t t i n g  t h e  f i r e  t o  burn through t h e  area s ince  last yea r ' s  stand 
of Mare's T a i l  (Conyza canadensis) did not  burn w e l l  with its heavy, p i t h y  
stocks. Areas t h a t  did burn canp le t e ly  showed f a i r l y  good s tun t ing  to t h e  
Fox ta i l  (Setaria sp.) 8 N e t t l e s  ( U r t i c a  sp.) and t h e  Mark's T a i l ,  The Mare's 
T a i l  never did g e m i n a t e  but  t h e  o t h e r s  mentioned w e r e  only slowed; r e su l t i ng  
i n  some seed reduction. (This weedy area w a s  cu t ,  then  burned again for more 
complete c o n t r o l ,  on August 3 ,  1983, a f t e r  i n i t i a l l y  mowing w i t h  a sickle bar 
on July 13, 1983. (For more information on t h i s  ac t ion ,  see F i l e  Y 1 8 1 9 ,  Fire 
#83-06(3). 

Burning also increased the abundance of s o m e  less-desireable na t ive  p l a n t s -  
The lowland moist areas show very dense s tands  of Sunflower (Helianthus sp.) 
t h a t  w e r e  n o t  so evident  last season. Evidently, t h e  mechanical action of . 
t h e  f i r e  caused profuse germination of t h e  seeds present. 
(Asclepias s y r i a c a )  and H e m p  Dogbane (Apocyn um cannabinum) also increased 
i n  some areas, b u t  are n o t  as v i s u a l l y  evident s ince  they are f a i r l y  l o w  
grawing compared to t h e  laxge Sunflowers. 

Conrmon Milkweed 

r Wildl i fe  Observations 
t 

Some new wildlife s e a s  t o  have been attracted to  t h e  Monument. 
after the burn, an'upland sandpiper (Bartra'mia longicauda) was observed 
on the prairie. This  species has no t  been noted here in r e c e n t  years. 
B i r d  censuses have shown many more Dickcisse ls  (Spiza americana) also. 
A r ecen t  census shows o f f s p r i n g  p r e s e n t  which ind ica t e s  good nes t ing  
success. Few w e r e  seen last smmer. Some Meadowlarks . (Sturnella se.1 
were noted .ear1 ier  following the fire, b u t  no n e s t s  or young have been 
spotted r ecen t ly -  No Meadowlarks w e r e  even noted on t h e  prairie last  
summer. Two o t h e r  p r a i r i e  b i r d  species noted bu t  not seen i n  r ecen t  years 
are t h e  Grasshopper Sparrow (Armnodramus savannarum) and Field sparraw 
zella p'usilla). 
been found and documented this .season. 
p r a i r i e  areas. 
necked Pheasant, (Phasianus co lch icus)  w a s  noted. 

The day 

(spi- 
Overall, the bird population here  is good. Many nests have 

O f f s p r i n g  are q u i t e  ev ident  on t h e  
Some egg mortality'of ground nes t ing  spec ies  (such as Ring- 

W e  d id  not conduct a mammal inventory this season. The burn r e s u l t s  
a f f ec t ing  t h e  mammals is not  f u l l y  known but  some simple obserarations 
have been made. F r a n k l i n ' s  Ground Squ i r r e l s  ( C i t e l l u s  f r a n k l i n i i )  a r e  
making new residence here. The Eastern Co t ton ta i l  Rabbit (Sylvilagus 

~~ 

f lor idanus)  population has d e f i n a t e l y  increased ( t h i s  may or may no t  be 
a r e s u l t  of f i re ) .  The a f f e c t  on t h e  small m a m m a l  population (ie. mice, - -  
vo les I  s h r e w s #  etc.) cannot be determined, but s o m e  mortali t ies occurred 
due t o  t h e  burn. 



~n insect inventory is currently being conducted and many specimens have 
been collected. The f i r e  has had no apparent detrimental affects on the 
insect population. 

The American D o g  Tick (Dermacentor variabilis) has been a concern i n  past 
years since it is a k n k  vector for Rocky Mountain SpoCted Fever and other 
diseases. 
the summer months. 
numbers this year on the prairie. 
also helped t o  reduce their  occurance. 

' 

The species w a s  very abundant here l a s t  year, p a r t i c u l a r l y  during 
The burn had a dramatic affect  on controlling their 

The dry, h o t  weather, no doubt, has 

Conclusion 

O u r  evaluation of the burn indicated it was a success. 
tives were met. Other positive aspects not considered ear l ier  were noted. 

It is important that  we continue t o  use fire as a prair ie  management tool. 
It was a definate controlling force governing the vigor of prair ie  and i ts  
related ecosystem before man beg& to suppress it. Many species of plants 
and animals have adapted t o  these 'conditions that f i r e  creates. 

All of our objec- 

__- -- - 

. i:. . ..* 

Burning through woody growth on invade4 prairie areas, two years  i n  a row, 
is a recommended practice of prair ie  managers attempting to control it, 
(except for Sumac). 
limited the woody vegetation's food reserve and vigor with this  season's 
fire.  

1 
( This raay be advisable here at Homestead, since we have 

Burning of the remaininQ prairie should be performed about every three t o  
five years, early in  the spring, similar t o  th i s  year. It w i l l  leave the 
native forbs basically unharmed but should stunt the cool.season non-native 
varieties . 
~t is  important that  one consider s t r e s s  factors upon the native species 
as well. 
the grasses and forbs here. 

A series of drought years can put a great deal of st ress  on 
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') . Prescribed burns may need to be deferred u n t i l  the desireable plant: ... 
' .  species have an opportunity to recover. 
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m: Photography has long been n 
- - -_  useful tool far recording and annlyr- 

ing environmental conditions. Perma- 
nent camera points can be established 

,. to help detect and analyze changes in 
the esthetics and ecology of wildland 
resources. This note describes the 
usefulness of permanent camera points 
'and outlines procedures for establish- 
ing points and recording data. 

- 
* '- .I 

! % ,  

Wildlands a r c becoming 
more "v i s i b 1 e'' everyday as 
highways, roads, t r a i l s ,  a n d  
r ec rea t ion  u s c pt;'o~ i fgrate . 
T h e immedia te  concern  over 
the  visual  or scen ic  quali ty of 
the nation's environment h a  s 
been highlighted most  r e c e n t -  
ly by the President's essage 
on natural  b e a u t y .  'And the  

growing impor tance  o f  sightseeing a n d  r ec rea t ion  t r ave l  is amply  
documented in t h e Out or  Recreat ion Resources  Rcview Commis -  

( ) 
sion 's  s u m m a r y  repor t .  3 

Scenery h a s  long been considered important in roctdsidc z o n e s ,  
and i II recreation, scenic ,  and natural  areas. But i t i s becoming 
increasingly vi ta l  t d cons ider  the visual  composition of all wildland 
a reas .  Every  land management  act ion should bc considered i n  t e r m s  
of i t s  contribution to, or de t rac t ion  from; t h e broad regional land - 1 S C a p C .  

I This note out l jnes  a procedure- ' to help r eco rd  and nnalyse v i su -  
al conditions and changes occuring ocer time. I t  p roposes  t h e  set-  
ting up of permanent  c a m e r a  points and keeping of photographic rec- 
0 1  d s .  

'House Document 78, Feb. 8. 
2 0 R R R C .  Outdoor recreation f o r  Amcrico. 246 p p . ,  i I Ius., Wash- 

1965: I ington. D.C. 1962. 

I .  . _  



Value of Photog r a p  h s  
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Photographs taken systematically can not only document obvious 
physical changes, but often can reveal deeper  problems associated with 
soils and plant comm nities, and point up the need for concentrated 
ecological research.  ' They can help detect gradual but serious changes 
that might otherwise go unnoticed because of constant close association 
or because of a turn-over in personnel. For a continuing and meanini. 
f u l  record,  photos should be taken a t  a minimum of 5-year intervals 
even if few changes are immediately obvious. 

Certainly the u s e  of photographs to record environmental condi- 
Aerial  photographs have many tions and changes is not a new concept. 

applications to recreation problems. For our purposes. however, 
o rd inary  photographs have many advantages, such as capturing the 
scene  f rom the vis i tor ' s  point of view. Several  recreat ion studies5 
have been based on comparisons between old and recent  pictures. 

F o r  day-to-day picture taking, the' methods described he re  may 
not be suitable, and some  photographers will probably want to continue 
personal  or administrative practices.  But for  permanent camera 
points, the sys tem describes i n  this note has several  advantages. For 
example, p ic tures  are mounted in binders that can be easily Carried ( 
in the  field'with photo-cards; they 'can be used to reestabl ish camera 
points when the pictures are retaken. Furthermore,  pictures  taken 
var ious  intervals  are mounted together in  the s a m e  binder where they 
can be easily compared. 

Establishing Permanent  Camera  Points 

Permanent  camera points -should be established at -0 types of 
locatio%i (a) s i t e s  normally subject to concentrated- recreational 
i-mpact, such as campgrounds, picnic areas, win ter  spo r t s  areas, 
water  spo r t s  areas, recreat ion residence t racts ,  and resor t s ;  and 
(b) key points along highways, t ra i l s ,  and r ivers ,  within recreation 
a reas ,  including wilderness type a reas ,  where i t  is desirable  to main- 
tain esthetically pleasing landscapes. 

- - .__ 

-. -_.--_- --.-- I__ 

%sc o f  photos alonc Ims definite l i m i t a t i o n s  a s  o primory r e sea rch  tool. 
See: La Page, W.F. A photo record  s tudy  of v e g e t n t i m n l  changes a t  Chapnan 
S t n t c  Pnrk. 4 pp., illus. 1965. (Uirpiiblishcd o f f i c e  r epor t  0n f i l e  a t  the North. 
e a s t e r n  Forest Expt.  S t a t i o n ,  Wurrm, Pennsylvnnia . )  

4Colwell. Robert N.. and Marcus, &;Lie F. Determining thc  s p e c i f i c a t i o n s  for 
s p c c i n l  purpose pliotograpliy. Pliotogrnmnetric f i t g in .  27(4):  620-626. i l l u s -  1961, 

S E x ~ ~ p l e s  inc l i id r :  Gibbons. R.P.. and Hcncly. H.F-  'me in f luc f l cc  of &ern 
man on the  v e g c t a t i a n  of Yosemite Vnllcy.  Uiiiv.  of C a l i f .  
Maiiual 36. 44 pp. .  i l l u s .  19.64: H a r t c s v c l d t .  R. J .  The c f f e c t s  of Iwnmn impact , 
up011 Sequoia g i g o n t c a  and itsLccivironmec\t \ 
Park. C a l i f .  310 p p . ,  i l l u s .  ,1962. (Unpubliohctl cloctor 's  t h c s i s  on f i l e  e t  the 1 
v e r s i t y  of  Michigan. Ann Ar.bor.); Sharsmith.  C. W. A r e p r t  011 the  status, than c, 

(Unpub. r epor t  on f i l c  a t  Nat iona l  Park Serv 
Snyder,  A.  P. Wilderness a r e a  manngemccit. An adrnit i istrntive s tud  of a portion , 
t h c  High S i e r r a  Wilderness Aren. i 

Divis ion  of Agr. s i e n c w .  

in  the  Mariposa Grove. Yoscmi t e  National 

arid ecology of hack country mesdws in Srquoio ant1 K i i r K s  Callyon Naticllal Parks. fg,, I '  , 
Regional Officc. San Fraiicisco, &l i f* j :  

' 

U.S. Fores t  S e r v i c e ,  Region 5 .  6% PP. :  i l l u i .  I Q ~ , ,  

i 
I 
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P e r m a n e n t  c a m e r a  points should be located to  take advantage of 
permanent  l andmarks  such  as s tumps,  boulders , or o ther  large objects .  

'!. which can be sui tably marked  and referenced for future  identification. 
Where  i t  is not poss ib le  to  se t -up  o v e r  such objects ,  then a redwood 
s t ake  may be d r iven  f lush to' the  soil su r face  and carefully re ferenced .  
In r ec rea t ion  areas, all m a r k e r s  mus t  be as inconspicuous as poss ib le  
to minimize  t h e i r  loss by vandal ism or accidental  destruct ion by visitors. 

I 
Referencing may not be n e c e s s a r y  if pe rmanen t  c a m e r a  points are 

establ ished over permanent  and eas i ly  identifiable objects,  o the rwise  
they should be  r - f e renced  by t h r e e  permanent  objects ,  such  as t r e e s  or 
boulders.  Bear ing  trees should be identified by spec ies ,  d iameter ,  and 
a bark sc r ibe ,  o r  some o the r  m a r k  placed as high as possible  on the  
s ide  facing the permanent  c a m e r a  point. 
rock  or conc re t e  should have a s m a l l  identification m a r k  etched on by 
a cold chisel. (Remember  safety goggles wlicmevcr t-C)t:Ii  o r -  cot icrcte  
are to be chiselled.  ) Rocks should be descr ibed  according to length, 
width, height; s u c h  ob jec t s  as barrier pos ts  or buildings may be 
identified by br ief  v e r b a l  descr ipt ions.  Bear ings  ( in whole  d e g r e e s )  
and d i s t ances  (in f ee t  o r  inches depending on the  scale involved) should 

I 
I 

Bearing objects consis t ing of 

--- 
I 

> - A  - 

-:':- i 
I be-determined - -  - f r o m  t h e  bcar ing 'points to the permanent  c a m e r a  points. 
:* 
* \  

Recording Data 
? 

All in format ion  descr ib ing  p ic tures ,  identifying the photographer,  
a i d  s&ifying locations should be recorded -before  the  photographer  

( ) l eaves  t h e  site. C a r d s  in the  s h a p e  and s i z e  su i t ab le  fo r  e lec t ronic  
I da ta  p rocess ing  c a n  be used  to r e c o r d  this  i n fo rma t ion  (fig. 1). Not 

all the s p a c e  titles on the  ca rd  may  have obvious meanings,  and t h e r e -  
fo re  a few definit ions follow: 

F i l e  number:  the  photographer 's  personal  file number.  

Official Forest Se rv ice  number:  a n  agency 's  official 

- 1  

I 

file number .  

I 

I 

1iitlc.s data:  va r ious  combinat ioas  of d e s c r i p t o r  tcrins 

used t o  identify and catalog' photographs 

accord ing  to subject  ma t t e r .  

Distance: the  d i s t ance  from the  c a m e r a  to  the subject  in  

feet, o r  the infinity symbol  for l a r g e  dis tances .  

Support: method for supporting the ,  c a m e r a -  -"HI' by hand 
or "T" by tripod. 

Rating: the exposure- indes  of the fiini being used. 
t 

- 3  - 
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Figure l.--Front nnd back of card for recording photo data. 
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The permanent  c a m e r a  points should be l is ted numerically,  
and the  fiLe number of each  p ic ture  taken at a par t icu lar  c a m e r a  point 
%hould..be . recorded  (fig. 2). Such 8 l i s t  is necessary whenever plioto- 
c a r d s  are used to  r eco rd  pictures  taken both at permanent c a m e r a  
points and at o ther  locations. 

- -  

The desc r ip to r  t e r m s ,  recorded in tliu "index data" space, ai-e 
eomposed of p r i m a r y  d e s c r i p t o r s  that  define- hi-ond s~it)j(-rt.  fields. 
Sccoiidary and tcrtiai-y descriptors are used to clal~oi-atc! :itid ~.l:irily 
t h e  meaning of p r i m a r y  te rms .  An alphabcticnl l ist ing of var ious  
combinations o r  d e s c r i p t o r s  that are now bcing rtscd is given in 
table 1. Naturally other t e r m s  may need to be devised. 

Information on the camera and fi lm i s  iict-tlcd t o  :tvoid possihl c 
ni i sintc rprc ta tions diie to cliaiiging photogi.aylic!t-s 01' c : c p  ipnx.wt. 
i s  usitally enoiigh to  record  bcariiigs and distances f i v m  thc w i f i i c s s  
points. 
i t  may p rove  valuable to include a small sketch map and descr ipt ion 
on the  back of the ca rd .  

11 

Rut whenever  a difficult p rob lem of relocat ion is expected 

The photogi*aphcr's nanw and .identifying iiumbcr should I)c: ni : i i -kcd  
011 the  margin of the negatives w i t h  india ink and on tho back of thc '  
pr ints .  
bearing the photograph tiiirnl>er 6nd filed in numer ica l  ordr*r. 

Negatives can be placed in  individual g l a s s ine  ciivclopcs 
Prints 

F i g u r e  2 .  --Pcrmnnciit cnmcra points should be l i s t ed  numerically and tl ir r e c o r d  slioulcf 
nlso inc lude  tlic f i  I C  t i c t n i t c i  of c-ncli photo tnkcc!. 

P L r n W k M '  mu%A m1m lclmxl) 
Forcs t Rccrce t ion Rcscnrcli Proj cc t 

r - . I  - 
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Table 1. --Subject matter descriptors For use i n  recording index data on photo-cards 
1 ’ y . * 

AR83RICULTUfS 
Cu I t iva t ion 
Fertilization 
Irrigation 
Planting 
Pruning 

ARES 
Natural 
Picnic 
Recreation 

DAMAGE 
Objects Damaged: 
Esthetics 
Facilities 
Root s 
Shrubs 
Soi 1s 
Trees 

Causative Agent: 
Entomology 
Erosion 
Fire 
Human 
Pa thology 
Wildlife 
Wind 

mmcx 
Camp rounds 
Shruts 
Soi Is 
frees 
Vegetation 

Bays (saltwater) 
Gmyons 
Chapa r rn I 
Deserts 
Forests 
Hills 
Lakes 
Meadows 
Mount a ins 

ESTHETICS 

PARKS 
National 
Regional 
Statc 

PIANTING 
Campgrounds 
Landscapes 
Picnic Areas 
Roads ides 

; Shrubs 1 

Trees 
Vcgctntion . 

RE€mERAnoN 
Shrubs 
Trees 
Ve ge tat ion 

SWKIS 
Cnmping 
Fishing 
Hunting 
Picnicking 
Winter Sports 

STABILIZATICN 
soi 1s 
Vegetation 

F 

WILDERNESS 
Primitive 
Wi Id 

can  be mounted on black paper, placed in plastic document protectors, 
and filed in three-r ing photo-binders. TO retrieve a negative from the 
numerical  file, refer to (a) the number on the back of the photograph 
and mounting sheet  in the photo-binder; (b) the photo-card; o r  (c) the 
permanent c a m e r a  points numerical listing. Photo-binders and their 
contents can be organized.  by (a) subject matter,  such  as campgrounds, 
ecology, winter spor t s ;  (b) administrative units, s u c h  as forests,  ranges, 
o r  watersheds; o r  ( c )  site locations, such  as r e so r t s ,  campgrounds, Picnit 
areas, or vis ta  points. 
division within a photo-binder. ) 

(Site locations are more  likely to be a sub- 

Rephotographing Scenes 

Repeat photographs should be taken by aligning the scene viewed 
through the camera ’ s  ground glass, 01‘ view finder according to the orig- 
inal  photo’s framing. T x p z c 2 d u t - e  is made easier if the first photo- 
rapher  had included s o m e  foreground and selected easily recognized * 

$Ejects, such  as l a rge  trees, for the margin of the picture. -- 
The value of taking pictures to detect changes in soi ls  and vegeta- 

tion on high impact recreation s i t e s  is evident in  comparing two photos 
taken 10 y e a r s  apa r t  (figs. 3, 4 ) : k  Even though permanent camera Points 
w e r e  not installed before  1964, we”stil1 w e r e  able to obtain valuable 
information by photographing the scene’from about t h e  original camera 
point. Since the original photo w a s  taken in  1954, f o u r  t r ee s  have 
been removed, and a fifth is marked for cutting, Some understory 

( 
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v e g e t a t i o n  w a s  l o s t  b u t  o n  t'hc w h o l e ,  t h e  u n d e r s t o r y  
and soil s u r f a c e  appear  re la t ively unchanged. 

fo re s t  (center  of figure 4). 

The absence  of tree an 
sh rub  regenerat ion is important  where  openings have developed in 

The  two p ic tu res  depict s o m e  conimon photographic problems. 
First, both photos w e r e  taken a t  about the  same time of year, which 
is desirable ,  but the shadows indicate that  they w e r e  taken at different 
t i m e s  of the day. 
hidden in  f igu re  4. 
was  taken with unspecified equipment, and f igu re  4 - -whi'ch cove'rs 
slightly more area--had to be taken with a wide angle  l e n s  to obtain the 
required view. Finally, most of t he  foreground in the two photos appear, 
to be properly aligned, bar r ing  d i f fe rences  in  equipment, but Some of - 
the  smaller background trees and the  telephone poles s e e m  to be mis- 

'4 located. Although being slightly o u t  of position w a s  not too cr i t ical  lle 
in o ther  s i tuat ions important  detai l  could be lost. 

As a resul t ,  some objects  v i s ib le  in f igure  3 are 
Second, different c a m e r a s  w e r e  used. F igu re  3 

c - 
t 

Tlrc Authors. - 
are studying problems in thc u s e  of forest recreation 
areas, with headquarters in  Ikrkclcy. A m U R  '4. MAGILL( 
native of Seattle. Washingtoti. is a 1957 forestry grad. . 
unte o f  the University of Washington. and earned n 
master's degree in forestry at thc University of Califoc. 
nia in 1963. H e  'oined the Forest Service in 1957. 
IXlIERT H. WISS, jR,, is responsible f o r  forest recrea. 
tion s tud ies  at the Berkeley station. Native of Chicqo, 
he holds three dc reel in conservation: bachelor's frm 
S m  Jose State Coflege (1955). and master's (1960) and 
doctor's (1962) from the University of Michigan. He 

. joined tlic Staticui s t a f f  in 1962. 

c 
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NCHARD K. "TON 
lordscope &&kea 
kolpmd h h. La. d W.bro*o e131 

17M N. 324. Uncoh. Nebrodto &Xu 
(402) 466-0557 

'I 
. Visu-at Analysis 

HOMESTEAD NATIONAL MONUMENT 
GAGE COUNTY, NEBRASKA 

Management Unit 
-Photo P l o t  

- 
Higher Qual i ty 1. Vegetation; 

a )  Vividness 
Lower Qual i t y  

monotonous and unchangi ride va r ie t y  o f  colors, form 
and tex tu res  

'Y 

b) Unity 
vegctat ion patterns re-enforce 
ex i s t i ng  spaces, uses and 
topography 

I 

vegetatoion pattern, 
random. a rb i t ra ry  and 
unnatura 1 

I c )  lntactness 

clearings. scars and' l inear 
edges t rea ted  t o  reduce man's 
i n t rus ion  

scars, c lear ing edges 
and weeds very evident 

erosion not evident erosion evident 

2.' Features: 

a )  Vividness 
viewpoints pdorkmic and 
memorable 

long views 

t r a i l s  and viewpoints and 
man-made features enhance 
v i s i t o r ' s  access and make 
landscape more leg ib le  

strong na tura l  spa t ia l  en- 
closure and edge d e f i n i t i o n  

' views arb i t ra ry ,  singular 
o r  non-existent 

short views 

b )  Uni ty t r a i l s  random. i l l - p laced  
and inconvenient i n  
in te rpre ta t ion  o f  s i t e  

edges and spaces unnat- 
u ra l ,  random and poorly 
defined 

1 A 
c )  lntactness 

no marl-made features on o r  
o f f s i t e  tha t  i n te r fe r  wi th 
the s i t e ' s  naturalness 

man-made features intrude 
and compete w i t h  natural 
I andscape 

1; 
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1 .  ... 1 .  Vegetation; Higher Q u a l i t y  
a )  Vividness * .  

__- - - . .  . . :. - ._ : :... .. . . .  

' k  

- _  . . .  .--: 

. .. ,. . ... 
. .  

4 wide variety of colors, form monotonous and uncha 
3 and textures 

b )  U n i t y  
vegctat ion patterns re-enforce vegetatiS'ion pattern, 
existing spaces, uses and random, arbitrary an 4 topography unnatural 

c )  Intactness 
clearings, scars arid 1 inear 
edges treated t o  reduce man's 

scars, clearing edge 
and weeds very evidel 4 intrusion 

erosion not evident erosion evident 9 
2. '  Features: 

a )  Vividness I 

v iewpoi 1.l.s pc.,]orzmic and 
memorab 1 e 

long views 
3 
ct- 

b )  Un i ty  t rails  and viewpoints and 
man-made features enhance 
visitor 's  access and make 
landscape more legible 

strong n a t u r a l  s p a t i a l  en- 
closure and edge definition 

c.. ._ ;r :e, C.- 

3 

views arbitrary, 
or non-existent 

short views 

t ra i l s  random, i l l - p l  
and inconvenient i n  
interpretation of si t  

edges and spaces unnc  

defined 
ural , random and poor I 

c )  Intactness U 

no man-made features on or man-made features i n t  
offsi te t h a t  interferewith and compete w i t h  n a t  
tho s i t e ' s  naturalness 1 aridscape a 

I 

c 



V I SUAL QUAL I TY RAT INGS 
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1. Management Unit f ; *c';rt. -I ;.j:i*'.. 

I Photo Plot 2, I @  
Higher Quality 

I 
. 1. Vegetation; '.. . 

a .  d )  Vividness 
tower Quality 

wide variety of colors, fdrm 
and textures 

monotonous and uncha 

b) Unity 
vegetation patterns re-enforce vegetatsion 3 pattern. 
existing spaces, uses and 
topography 

random, arbitrary ant 
unnatural 

. .  c )  Intactness 
clearings, scars and 1 inear 
edges treated to reduce man's 
intrusion 

scars, clearing edge: 
and weeds very evidel 

5 
3 erosion evident erosion not evident 

! t ,  2. features: 
a )  Vividness I 

v iewpo i 1~1.s pciior2mic arid 
memorab 1 e 'j 

views arbitrary, sin5 
or non-existent 

lorig views short views 

b) Unity . *  trails. and viewpoints and 
man-made features enhance 
visitor's access and make 
landscape more legible 

trails random, ill-pl 
and inconvenient in 
interpretation of sit 

5 
strong natural spatial en- 
closure and edge definition 

c .  ._ 

edges and spaces unna 
ural , random and poor 
defined + .  

I 

c) Intactness 
no mart-made features on or  
offsite that interfeewith 
tho site's naturalness 

man-made features i n t  
and compete with natu 
1 andscape c 

t+: b : - .  . ( ?  - ,  

J I 

f 

i 

c 



v I SUAL QUAL I TY RAT I NGS 

f .. . 

' -  1 .  Vegetation; Higher Qual i ty a )  Vividness 
Lower Qua 1 i ty 

5 wide variety of Colors, form 
and textures 

monotonous and unch, 

b )  Unity 

3 
vegctat ion patterns re-enforce vegetat~on pattern. 
existing spaces, uses and random, arbitrary ar 
topography unnatural 

c) Intactness 
clearings, scars and-linear 
edges treated t o  reduce man's 
intrusion 

scars, clearing edge 
and weeds very evide . . .  /--- 

.:: :.:. - . .  . . .  . 

. . .  ..._. . <. 
erosion not evident erosion evident 

.. -. - 
c c 

I 
1. 2.' Features: \ 

1 

a )  Vividness 
v i ewpoi #.is pcciorimic and 
memora b 1 e 

long views 

trails and viewpoints and 
man-made features enhance 
visitor's access and make 
landscape more legible 

GL -</ r2; ! I; I +A 1.- ' 5  

I 
I 

b \ I #  / b J  7 
. *  a .  

b )  Unity 

(---' \. 5 ---- \ 

views arbitrary, 
or non-exi stent 

short views 

trails random, ill-p 
and inconvenient in 
interpretation of si1 

ci strong natural spatial en- 2 closure and edge definition 
- ..C 

. -  . ,  . . -  . I .. 
c) Intactness 

edges and spaces unni 
ural, random and poor 
defined 

no man-made features on or  
offsite that interfertwith 
the site's naturalness 1 andscape 

man-made features int 
arid compete with natl I 'L 

c ! 



V I SUAL QUAL I TY RAT I HGS 
I 

Management Unit I _  -.. .' 

-4- 
* i. *... . 1. t:.c 

I Photo Plot (. 
1 - Vegetation; 

d )  Vividness a .  

Higher Quality Lower Qua 1 i ty 

wide variety of colors, form monotonous and unchan 5 and textures 

. .  
I 

-4- , 

b) Unity 
vegetation patterns re-enforce vegetatbion pattern, 
existing spaces, uses and 
topog ra phy unnatural 

random, arb i t ra ry and 

c) Intactness 
clearings, scars and linear scars, clearing edges 

. edges treated to reduce man's and weeds very eviden 5 intrusion 

Y erosion not evident . erosion evident 
i -  . I J :... . ' 

; 
_. L-.' . . 

2. Features: 

L 

* _. 

a )  Vividness '' 1 

v iewpoi 1.i.s pc.tiortmi c and 
niemora b 1 e 

long views short views 

man-made features enhance and icconvenient in 

views arbi trary ,  singi 
or nori-exi stent cs 

6 
b) Unity trails and viewpoints and trails random, ill-pl< 

,' . visitor.'s access and make interpretation of sit1 
h.1 landscape more legible 

D 

strong natural spatial en- edges and spaces unna - closure and edge defiriition ural , random and poor 
. defined 

4-c ' 

c) Intactness 
no man-made features on or r,,an-made features inti 
offsite that interferewith and compete with natul 
the site's naturalness landscape 

7 
i 
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V I SUAL QUAL I TY RAT11 NGS 

t * : Management Unit ..? * .  \t/ 

* 1. Vegetation; Higher Quality Lower Quality 

Photo Plot 
1 '  ., 

3) Vividness 

5 wide variety of Colors, form 
and textures 

monotonous and unch, 

( b) Unity 
vegctat ion patterns re-enforce vegetat.a'ion pattern 
existing spaces, uses and random, arbitrary ai 
topography unnatural 

5 
c) Intactness 

clearings, scars and- 1 inear 
edges treated t o  reduce man's 
i ntrus i on 

scars, clearing edgc 
and weeds very evidc & . . .. . .. r_- - . 

.: . . 
...... .. _._.. - 

. .  . .  

i . .  . .  

8 erosiori not evident erosiori evident 

2. Features: 
1 

a )  Vividness 
views arbitrary, d 
or non-existent ( 

v iewpoi1.i.s pc.iformi c and 

long views 

6 memora b 1 e 
. ;,. 

r 2. .. . . short views 

b) Unity trails and viewpoints and 
man-made features enhance 
visitor's access and make 

strong natural spatial en- 
closure and edge definition 

. --. 

(L -I(-? 4- landscape more legible 
:' ) ' - ..'! 

\ - .  .. ! - ,*.- -: 
. .  

J 
3 

c )  Intactness 
no marl-made features on or 

L-- 3 offsite that interfeRwith 
tho site's naturalness 

trails random, ill-p 
and inconvenient in 
interpretation of si 

edges and spaces unn 
ural , random and poo 
defined 

man-made features i n .  
and compete with nati 
landscape 

r, .c 
i 
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1 .. Management ..... 
( Photo Plot 

- J  92:; 
V I SUAL QUAL I TY RATEi\(GS 

I 

-. 
' j :  1. Vegetation; 

3) Vividness 
Higher Oua 1 i ty Lower Qua 1 i ti 

wide variety of Colors, form monotonous and unchan 4- and textures 

I 
b )  Unity 

.. ,. . .  ...-A_ __-_. . - _  _-  ._ -.-.---vegctat ion patterns re-enforce vegetatdion pattern, 
existing spaces, uses ' and random,' arbitrary and 

. . .  topography unnatura 1 
. . .  I ' ... . .  .. . .  , 

4 - - - .  

c) Intactness 
clearings, scars arid 1 inear 
edges treated to reduce man's 
intrusion - - -  . 

_ A _ _  

I 
., . 

' .  erosion not evident 
-1 

, .  3 . . .  
.- 

. .  
: .  ._ - . .  

. -  
I it . 

. . .  
3 

:.' 2.' features: 

i 
- I . .  

. (  j . rable . -  . [s4Lp~ 
v i . .  ens GL~+ 4~ 

p o i ~ l s  p ;lopanic and 

. .  
-_ I 

- I  

I 

. . . .  b )  Unity . -. '. , trails and viewpoints and r.- 

. . _. . . .  - .  man-made features enhance 
. . .  , vis'itor's access and make 

landscape more legible 

s t ron'g". na tuia 1 spat i a 1 en - 
closure and edge definition 

... . > : ~  . 
5 .A.  

U . .  
. .  .. . .  

-\ 

-- . 

scars, clearing edges 
and weeds very evideni 

erosion.evident 

views arbitrary, singt 
or non-existent 

short views 

trai 1s random, i 1 I - p l i  
and inconvenient in 
interpretation of sit( 

edges and spaces unnat 
ural , random arid poor1 
def i ned 

I 
c) Intactness 

no man-made features on or man-made features intr 
offsite that interferwith and compete with natur 
the site's naturalness 1 andscape 
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LANDSCAPE -CONTROL POINTS: -- 

a procedure for predicting - 

and monitoring visual impacts 
R. Burton titton, Jr. 
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eneralizations about esthetics and protection of 
"natural beauty" are of snull help to the land G nutiager. He needs mile way to anticipate the 

visual impacts of management alternatives. some way 
of aacssing the sensitivity of tlie landscape as it may 
be affected by possible alterations. In planning ior 
multiple usc of the land. he needs a procedure that 
.&II accwitiiodatc the diffcrcnt perceptions of 

server normal"-if he is at ' the same level, and "ob- 
server supcrior"-if he u above it (Litton 1968, p. 

In figure I, the observer is in a "normal" position 
and the distance is that of the "middle ground," de- 
fined as 3 distance rangc of one-half to 5 miles or 
more to thc ridge (Litton 1968, p. 34). Other ob- 
Scrver fmitkins ("infcrior or superior") w*ould do as 

5-1 0). * 

hanges in the landscape that arc inlierent in various well just SO long as there is an unobstructed view of 
the landscape's main structure-its form and space. -' .. li4plincs.. . 

. .  
, . An approach that niay be lielpful is to use a net- 

work of Lndscape Control Points (LCP)-backcd up  
by plots of visible arcas shown on topographic maps, 
panorantic plic~togr3plis. sketclics. and overlays. Tlic 
gtwork Ius two purposes: (a) to enipllasizc the hnd- 
&pe 3s o scenic resource: and (b) t o  contribute to 
more cffcctive control of change through an orderly 
process of diirct l'icld review. This approach cyn help 
he hut1 inauagcr visualize a1tern;rtives and enable liini 
10 cliotw tlic)st* 1110st I'iiiing in a given situatioti. 

- *--- /'' 

1 

Variables in the-objectives' s i a  .and shape, color 
brjllhnce, and atmospheric and light conditions make 
it difficult and misleading to give set distance limita- 
tions. In another example'(f'i. 2). a square selective 
cuf, S m i t e  by H nule. is readily visible-yet subtle-at 
a distance of 9 miles.-Arbitrary rules for fixing poirit 
locations o r  defining vicw characteristics cannot sub- 
stitutc judgnrnt t o  he exercised in specilk regions 

This p p c r  outlines a five-step procedurc for locat- 
ing and using Landscap Cotitrot Points to study land- 
xapc atid tlic visual itlipacts or altcntibns, dcscribcs 
the criteria for locating such points, explains thrce 
dill'crcnt ways o f  plotting the visible Iar~dw~pc,  and 
offers a CJU: study of how the proccdurc was applied 
on the Tcton National F o r a t  in Wyoming. 

. 

' a d  places. 

FIVE-STEP PROCEDURE 

Es ti3 blish :-- - A network could also'be built upon other means 
of coveiage, such as using p i n t s  on a grid system or 
selecting good viewing points from topographic maps 
and s t e r a ) a ~ i c  air photos. 

I Landscspe Control Points 

0  SI(*^ I .  ~ i s i ~ ~ i t s ~ i  a iietwork Or L C P ~  to gjvc 3 
rrawn;ll>ly r'~)iitiiii~ous vicw 01' a11 extended area. 

As an C X ~ I I I ~ ~ ,  a sct of viewing stations along the 
@wp c l i d  i d s  o f  a National Forest provides a 
durl sampling of (hi Forcsr. The landxape seen 
,~uld hr hiil a sniclll part of the Forest's total area. 

it wonld rcprcwrii a significant itiiagc riiost readi- 
b availahlc to the public. Ideally, the LCPs should 
ortrlrp with onc aiiutlier so the coiiipreliensivenes of , conrinu~us visual corridor is devclopcd. I t  is also 
birable for LU" to give dils'ercnt views of the wtnc', 
~ s c a p c  srrgniciit-cspccially for scgnients judged to. 

geiiically ripnifizaat or Inore vulnerdde to im- 

, ' 

f 
I 

j '  
' 

p i s  of UH' 111311 otlicrs. 

J 

Plot visib/e Landscape 
0 Srep 2: Plot on a topographic map the limits of 

the visible area sccn from each IXP. 
This plot!ing can. be Jonc in the field by .trans- 

lating observed visual boundaries info liner on  a map. 
711e areas Ken from each viewing stafion are joined 
together SO that a generally cwntinuous plot of visi- 
bility-is obtained. At the same time, what can be Seen 
froin each LCP can be identified. 

Scveral more refined methods of determining the 
Iitnifs of visual arcas and tlicir map location 3rc also 
possible: ( a )  the uw or handdrawti sectioris dcvcl- 
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Fig- Z--Sq~~*.wkct& cut.'onah.lt mi@ quare. on private land in the tiay- 
fork Rang- District. Shma-Trinity Naiiorui Forests, California. The observer can 
sea a distance of 9 m i k  . 
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Photograph Panoramic View 
Srep 3: Pliotograpli a panor:irnic vicw from 

t ~ c l i  OC Ilic LCl's. sclcctitig i suitiblc tinic ol'day and 
c350n for each situation. 

Kcplicit ion of t l ic u i n c  vicw nt dil'l'crent sc;isoiis 

phsis in the w3y the landscapc looks. The plioIo- 
graphic vicw serves as a gcncral record taken frutn a 
p5lk stalion at a specific time. I t  wi l l  also be useful 

bssc for sketch overlays which rcsitlt from strtdics 
of various projcct prt)posals. As a guidc to rccording 
he plioto data. see the publication by Mapill. and 
Twiss ( 1905 1. 

Equipriwnt such as 2%- by Z%-inch twin lcns 
rrl1r.s catiicr:~ timi~ntcd on a p,m hcid with lcvcl 
bubble will producr both good normal photogrqhs 
(&out JSO 3ngk of view) from single neiativcs as 

01 IIlc yc:ll W i l l  Iw ticxvlcd l o  lcplcwtlf TII;IIIglllg c111- 

&yn Henry Holmes' draw. 
Grand Canyon in Arizona, 
,,& Temple." sJmws how 

a n  be interpreted 
d ium.  

Prepare Perspective Sketches 
.%cy 4: For ttiorc spccilic p;irts o f  a hroad 

pliotiigrapliis p:riiorxriia. brqxtrc IwsIwc'ctivc ~ ' i c ~ c ~  
skctchcs 3s a base i o r  tiiorc precise or fincr priincd 
studies al' possihlc cliangcs nnd altcrnativcs. 

A sketch tiiiglit wcll Jircd aticntic~ri t o  tlic p r -  
ticularly scnsitivc landscspe rclatctl t o  a ti'alurc. such 
as 3 doh i i a i i i  nioutitaiii pcsk or lakc. Ilruwiiigs t ~ l '  

t l i is  kind do require a ccrtiin cxpcrtisc. hut tlicy offer 
3 tiicins'or coticc!itrat itig iqwn iiiajor coiiiposi1iori;iI 
asiwcts 01 111s 1:itidsc:r~w wliilc at tlic ui i ic  tittic sitii- 

pliwing certain coniplcsities assochtcd with dctail. In * ' 

tlic r c h  of scicntilic art.;-not t o  hc coinparcd to 
"lield sketches"-the rcniarkable Grand Canyon 
drawings of William llcnry Iloltncs diow how w d l  thc 
laridsc.lpr. Iiray be i i i tcrprctd through drawiqs 
(Dutton 1882) (fg. 31 

1 

3 



- Project fmpact of Change 
Step 5: As clernciit's of a niinagcmcnt plaii or a 

Forest Service multiple-use plan are studied and pro- 
p m d .  use the Landscape Control Points a i d  tile 
gspliic inforniation dcrived frorii thein to project !lie 
possible impacts of planncd proposals. 

Whilc ideas lor thc physical change arc still tei i t i -  
tive, their consideration slid discussion of iniplica- 
lions niight wcll takc plicc on  the ground at the per- 
tinent LCPs. As plans change from ideas to specific 
alternatives of physical design, projected graphic ver- 
sions may be prcparcd as overlays to the pliotcb 

7 ' ., . 
e .  

e graphic record (Step 3) or overlays to the sk 
rccord (Stcp 4). Tlicn prcparcd visual disp1:iys 1113 

corisidercd on the ground. at tlic pcrtincnt LCl's. 

Tlic rcsults of  carrying, tlircrugli IC, Sicp 5 \ f i a  

provide greater recognition that various resource I 
agement decisions carry sccds of diifcrcnt VI 

changes in ihe Iandwapc. Not all pr&ssiotl.il ti 

plincs arc used to thinking in trrriis ( I t '  visti:il 
products. And tlic inicgratioa-in WIIW dcgrcc oi 

various inputs of different disciplincs c o ~ ~ l d  he J 

through this UK of  visual dcviccs rel:rtcd I O  tlic I 
scape. 

. .  . :. . .. . . . .  . ... ..e. : 
..: . _. '2. : 
. .  

LOCATING LANDSCAPE CONTROL POINTS 

*.- - - 
. .  

Criteria for LCPs affecting their loation and usc 
involve relationsliips to: (a) roads and trails, air 
routes; (b) areas of congregation and concentrated 
w; (c) overviews covcring landscape$ of special 
value: (d) places and conditions offering b q t  viewing 
opportunities: and (e) overlapping f i l d s  of view and 
different vicws of thc Same landscape scgnwnt. 

n e  type of road oficrs a clue as twrclativc. iiii 
triicc of particular vicwing points. A I h l c r a l  I1 
wdy. for examplc,"is more critical tliw a local f? 
systcm road because of largcr traffic voliuic 
overviews from Federal or Styte higliways within 
tiom1 Forests show no ininiunify Iron1 impacts 01 
that lie lieivily 'on the land (fig IS). So dscl * 
heal roads. All roads Itavc iiiiprtaiicc. Iiciwcvcr 
providing a compreliensive sense of a rcgion :in$ 
.~etiloristrating.it,e visud aspects of reswrce riian 
nmt-whether compatiblc with tlic landscape or 

The length of tinic a particular Ixidscipc c:ii 
sen frorn onc or more scg~r~c~ris ol' roatl ( r l i k i i  
lOO5] and the nitliihcr of t i a r s  III;II :III trlljcctivc 
riuy bc sigllted (Elsncr 1971 1 sl~ol~ld boil i  I'igur 
the selection of LCPs (fis 7.8). 

Trails. hccsusc of  pdr?;tri:in r:itr ad l r w d  
opp)rturiity for concentration upon nearvicws or 

. . .  . .  . .  
. .  _.,_ ., .> _... . i . - 
.::. . 

b b  

1 

- Roads and Trails 
Roads are more than a route betwecii points; they 

are a viewing plalform giving a visiting observer nujor 
imprcssions of a Nationd Forest. or other wildlands. 
The moving vicwer can rcccivc :I coaiplcx ~ r t  of 
images shout the landscape that caiiiiot bc duplicated 
by the view from a single static point. Yet an individ- 
~ 1 1  I*CP c m  represcat. ia soiiic gencr:ility. a stiiiiitury 
aspect froni 3 particular section oi r o d  (jig. 4). 

. 

Figuro Cod enddrupa Control Point a n  re- 
pumnt .mnral w a n  from a road o( a wction of i f .  

4 
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Figuro 7-Continuour r o d  viewing of 
onaobjbCtiw~oa. , 

- -_ -_  
I 

.. 1 

I 

F k o  I-lntcrmittmt md r.pa8.d rod 
viwing of om objoctirn Y- o 

.. . - . 
oil. are also inlportanl as ihe sites for viewing sta- well be used for longer periods o f  time and perhaps 
lions. A IiIIntlw of sipmificrtml situations can hc idcn- tilorc critically than view points rclarcd to roads. 
tilied. 'l't~tll~ca~ls. wlicrc car travcl stopsand travcl by LCR associated with trails represent anotlicr link in 

The scope of this study has bcen limited to ground uaiion IIUI 1 1 1 ~ ~  coiticide with an important outvicw. 
Tnils witliiti Wdcr i t c s  Ar~is--cspccially ncar forcst viewing. Visibility from air routes should also be 
bundirics- oftea includc vicws into arcas where ! iakcri into account and would add anotlier measurc 
timber curtine or road building ore allowable. From of criticality. Techniques for vislral monitoring,by air 
pldl wild rrca points i t  must be assumed tlirt sight- : have not bccn included here. 
~ f i  will he cspccially sensitive to signs of m s n m d e  

! bJngc tliat rttay hc iticonipstiblc with tlic l a n d x r p  
i (tucas I 'Wh Tlius it appears tliat trail LCPs from 
1 ,dderness intv tlic tlircdiolds of wilderncu. fcrvc a .~ C&pgition areas and points of concentrated or 1  CUI p l p ~ s c .  1'licit. too. witti trails rcprr'sr.lmting .. cxtcndcd u s  iadicste tikcly locations for LCR 
1 $OW travel 311d i - 3 ~  of' stoppi.ng, vista points niiglit Scenic vicwpoints or rest stops along roads arc exam- 

I 

I 
dower tncttis begins. rcprcsctit a pedest r i m  conccn- the build-up of an over-all rcgional undersf anding. 

A rt?as of Concentrated Use lj 
) 

. .  

I 5 
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Figure 5-Panorqnic l ~ n d ~ ~ p p .  a ~ ~ l p o o i  t i o d  typc. as #n along a heavily 
trawled highway. on the G r a d  Mesa National Foren. CO(ord0. 
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Landscapes o f  Special Value 
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mu rhe closeby'ekments of a panoramic hndscapc; 
(b) toward a fcalurc itelf or arcas (Le.. vcgctation 
patterns) near or clozuly linked with the dominant 
fealurc of a fciturc lordscapc:(c) toward tlc cxparilic 
or tlwr and walls (tiicir icitcgrity) or an -cncL)wd 
landsape; and (d) at the focal zone (convergence 
area) of a f d  landscape. 

LCPS can and should be located to account for 
such visual ncxles 3s tliw specific Iaiidscapc coiiiposi- 
lions. The higher the observer position may bc. thc 
more complete (3nd s s d i r l )  the landscape view:will 
be. Tticsc vicws nml  rot bcar 3ny relationstlip to 
designated observation spots along a road or trail. , 

Conditions A ffecting Viewing 
Scasonal chanps arid tlic viri:iiioca of sunlight 

angles during tlie course of a day will enter in'ti, how 
clli.ciivc : I  p;ii ticitl;lr I .('I' iii;iy tic. Wiiiicr ; I S I W ~ I S  h a y  
iricludc tlic niaxiriturli coltrr valuc (hrightricss) coil- 

... .. . . 
_ .  .. . .  . .  . . -  

tnstt b e i k r i  reflectiveini+'plt~cms and dirk TO 
fcr covcr. Or. ttie prexicc olc<tnitkr patterns wit1 

deciduous hardwoods will hc .revcaIed in wiriter 
rclationsliip apt to  he ohscarc i t i  siiiiiiiwr. Spriiig 3 

(311 can present some otlier insigtits into vcget;ltia 
pttern because of heightened contrasts in lolia 
ador. The mosaic of various surfaces visihlc in cot 
bination needs to be considered for vari:ltions of s( 
sonA change or aiinual stability: riiiticr:alimj 
barren surfaces. grasdand and forbs, brusliland 
cdiaparr:il. conilcr fortst. Iiartlwoc~lr. ;11it1 wat 
bodies. 

For a comprehensive senx  or how contrasts in t i  

hndsc.JP cllangc through tlic year. plicrtogrqdi 
docurncntation should record that range. I t  i s  a kc 
point that the visual iniiigc wllich is  111c most vivid 
the one containing riiaxioluni s c ~ z o r ~ ~ l  cmtrast: 
should be the niost grlphic record of thc l:indscap. 

I ' l l ~  oricritatiw (if Icrr;ttii J I N I  rcI;lt I ~ W I I ~ ~ )  t o  SI' i 

aiidc will contribute to clarity or obscurity of visua 

. 

,- 

x 

http://hndsc.JP
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hlugcs t.1a11ii .I givcii 11.1'. atlcctiltg I i o t l i  direct clIisci- 
vation and plio~qraptiy.  The north-facing slopc tends 
(0 I i c  ol)sciirc.tl tliiriiig iiiid-d:iy hy tlic sli;idows of 
backlighting-it will be better revealed as it niay be 
directly lit during eirly niorning or late aftcrnoon. 
&uth-facing terrain with front and sidc lighting can 
be expected to show up clearly during the midday  
hours-and with morc niodcling early and late in the 
by. Westerly faces can best be viewed in the after- 
noon hours, while morning will be a better time for 
east facing surfaccs. 

Overlapping Fields of View 
Certain segments of the landscap can typically be 

s e n  froiii 3 nuiiiber of diffcrcnt obscner positions 

L -  aiid a varicty of  01 iciii:itiolis. Lc'l's as toots l i ir  visual 
nunagciirnl iiccd t o  rcflcct llicsc dif'fcrcnccs. Tllc 
cliaraclcristics 01. a froalal vicw c:ili bc s o  tlissilliilar 
from a sharply.foreshorfened one that the two may 
see111 to have little in common. One view (one LCp) 
may also be judgcd to hold priority over anotllcr. 
Judgment of priority could bc bascd on  factors. suc l~  
as sccing P greater cxpanse, having iwire relationdiips 
among parts revealed, or an advantageous oricntation. 
This judgment carries over in to  tlic naturc of how 
proposcd nianipulvtions will be sccri-wliat d i u p p a r s  
in one aspect can be conspiciious-pcrt~:i~s dcgr;icliiig 
-froiii anothcr vicwing station. Makirig usc ot'sevcral 
u3Ps should be expccted to lead to possible reloca- 
tion of proposed aiaiiipulations or t o  altcration of 
tlicir forni or  scilc. 

PLOTTING THE VISIBLE LANDSCAPE 

plotting the plan coverage of areas visible iron1 a 
~ n J ~ ~ l X  Coritrol l'oiiit rliay bc done tlircc diffeicnt 
urjvs: 

base maps; Portrayal of land forms and I'catures is 
normally clear enough and at sufficicntly largc scale 
so that locating visual limits can bc done with rclative 

) 

! 0 
I 

.. ~ . 
! 

I 

I 

1. By direct ficld observation and refdence to a 

2. By drawing a series of*sections radiating from 
~('1'. tmiisfcrring piints from scctbn to t o p  

pphic imp. and connnccting points into visual limit 
lines on the map to forni o "sectional" plot. 

3. By employing a computerized technique. such 
Is VIEWIT. which coniputcs the area visible front one  
g p  (or many) and produces an overlay map (Elsncr 
I97 1). 

~lirsc ~nctliods offcrs certain JdVant;lga or 
disadvantages. such 3s requiring more time o r  less, 
Beater accuracy or less. As an example. compare re- 
& froiii the tlirce prosedures. and their differenra 
b d  on a coiiiiiwn I.CP (fig. l i b  

topographic map. 

bcli 

Direct Field Plotting 
By taking a topographic map into the field and 

ping to 3 selected LCP, the observer may transfer the 
dual limits of' his ohservation to the m p .  This pr& 
d u r e  will hc familiar lo anyone who has uscd a 
lopgrJphic m p  for location and oricniation. . I t  
mrely goes v step further in which visual boundaries 

estinulcd relative to land forms and atlicr elc- 
pnts ,  and those boundaries are sct down ;IS lines on 
the asp. k 

U.S. Geological Survey 7%-minute m ~ p  
(1:24,m or I inch = 2.000 it.) are most desirable as 

. -  

, ease and accuracy. Thcse niaps reduced 50 percent to 
a scale of I :48,OOO ( I  inch = 4,000 ft.) can also be 
used and offer the convenience of smaller size. How- 
ever, 15minute  topographic maps (1:62,SOO or 1 
inch = opprox. I mile) arc considerably nwrc difficult 
(0 UK because o f  possible errors in land form identifi- 
cation and problcms of making the s m 1 1  scale plot. 
Thcrefore, their utility should be considered margi- 
Id. 

A number of factors will affect thc results of 
plotting in the ficld. Selection should be made of 
those times of day which will give the advantages of' 
positive sun anglc. 

For any given LCP-which establishes a general ori- 
entation of view-sidclighting should be inost advan- 
tngc.cous. Thc flatncsa of f r o n t  lighting niakcs i t  sonw 
what less desirable because land fornis tend 10 merge 
with one another. Back lighting should be avoided, 
because of the obscurity it casts upon specific parts 
of the landscape. Weather or atniospheric conditions 
will also be recognized for the effects thcy have on 
visibility and can affcct thc quality of ficld work to 
be expcctcd. Tlic scasonal aspects of regional weather 
should entcr into sclcctiori of bcttcr timcs for this 
particular kind of exercise. 

Apart from dirtct plottirig. i t  may also be Ihc pur- 
pose of field work to compare a VlEWlT overlay or 
"kctional" plot to the actual landscape involvcd. 
This would be followcd by photography (Step 3) and 
'sketches (Step 4). 

9 
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Figuro 12-Common a r m  in fidd plotti- Tha vi& 
ble shoulder line is mistaken h e  for tho ridge line. 
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Direct plotting 113s certain advantages. Thc individ- 
~5 who are doing the work (several people can assist 
one another in confirming what is observed) must 

the landscape c3rcfully. Periphcrally, this ap 
~ O S C I I  nuy bc t l ~ ~ u g l ~ t  of as drawing attcntion to tl~c 
bdscape as a scenic resource and could serve as 3n 
~troduclioli to inventorying the I a n d x a p .  

Plotting the sightcd visual boundaries should take 
9uI li[tlr: tinlc. The field plot shown in fig. I f  took 
45 ninutes JI the site. Photography will bcst be done 

the $ m e  h i C  as the visual plot so that Ihc two will 
how similar limits. 

%me disadvantages to field plotting may also be 
oJted. I t  m y  not be possible or practical to  visit the 
dtc. Excessive distance or bad weather can well be 
rnpedu i w i t s .  Ficld plotting is donc with variable 3c- 

ancy and efficiency, depending upon the capacity 
ieiidcricy ol' individuals. Furtherniore the method 

k hprscix. Tltc identification of a11 s~riall invisiblc 
pockets should bc considered inipossible. And even i f  
fi were accomplished. it would not rmterially im- 

prove upon the generalized location of  sighted limits. 
Plotting visual boundaries is only a means of indicat- 
ing a particular area which miy  be subjected to vari- 
ous future manipulations. 

Ohscrvers in the ficld will tend to ovcrcstimate 
visible limits. In fe. 11, the field plot embraces ;I 

-larger area than either of the plots made by other two 
incll!ods. This is most apt to be explained by thinking 
that ridge lines rather [lian shouldsr lines arc visual 
limits as the plotter looks for coordination betwccn 
the m p  and the observed landscape {fig. 12/. Addi- 
tionally, invisible pockets-or some of theni-are not 
readily apparent in the ficld. 

Plotting with Sections 
Visual limits may be plotted from a series of KC- 

lions laid out as rays from 3 single LCP (jig. f3). With 
3 U.S.G.S. 7%-minute topographic map, an LCP 
serycs as the -point ol' origin for whatever numbcr of 
sections may be nccdcd to define and locate a visual 
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Figure 134'btting with sections from a Landscape Control Point at CaCtic 
Creek. Jackson. Wyoming. A series of sections are laid out 8s rays from the 
LCP. Lines of sight extend from each saction Extent of visible weas 
p k t t d  on 8 topographic rrup. 
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Cache Creek 
Landscape Control Point 
Plot by Sections 

I 1 Visible area 
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Contour interval = 200 lct.1 
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Computerized PIotting 
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js j w t r a i y  checked hy coiistructing scctioiis. This 
.el ~itd .*t ih i i i ~ s  .v'vcr:i I :I c l  v:i i I t :ip~ Iic IC I tc;i I i t y 
(sfis d' ihc Iaiidsc.~pe) with the control o f  tlic 
aapliic wctioiis. ) -  >stiiotial plotting can be done in the office. Travel 
to the actual are3 is iiot necessary. Tlicrefore, both 
lnvel tiiiw a i d  cost arc avoided. Tliosc ncccsary 
,&a condiiioiis for mtisl>ctory lield work do not 
btvc to bc I I W ~  siiice dic office proccdure can be a 
nil;? day .id>. 

nlc coiibtructioii t d  scctions wid their application 
1o definiiig visible areas is a simple undertaking. Only 
I ninimuiil of instruction and minimum drifting ahil- 
i y  3rc required. l h f t i n g  tools and slipplies arc tIiox . 
bi w t d t l  ~ioiiiially lw oil Iiand iir any otl'icc. MOT$-- 
rnacitY tlim skill is involved, ~ ~ i e  only abwtu'ic 
olctsity I t t i  gtiiig 31icad is availability of top)- 
paphic iiiaps. 

ploriiiig with sections 113s certain linitations. Sec- 
~m and tlirir rclatccl LCP determined wholly from a 
*graphic tiup iiiay no t  reflect actual landscape 
dldity. The LCP could be screened by vegetation or 

tcfiiiii dctail going undete.cted because of 3 gross 
coo~our interval. This liniitation should again confirill 
&&ilil)' of combining the sectioning procedurc 
,,h some kiiiiwlcdge of field conditions 50 as to 

gclional plottiiig in the office avoids cost and .. 
fl spent in travel to a ficld point, but is a time- * .  
$ w i n g  +b. Aniidon and Elsner (196Y),indicate 

- 

: 

errors ol'judgmnt. 

I n  principlc. plotting hy sections and the VIIIWIT 
proccdurc :trc sinii1;ir. I .iitcs of sight scaii siiiroiiridilig 
bnd I'oriiu and higher clcrrunts screen out lowcr cle- 
nrnts.  

The 7H-minutc topographic map is again the 
source of dati (fig. 14/. A grid is prepared with coor- 
dinates corresponding to the printing scale of six 
c-tiaracters per inch vertically and fiye per inch hori- 
mntally. In this caw. thc grid or  cell size is equal to 
two characters and covers 3.1 acrcs. For each ccll, 
elevation war estimated by interpolation to the near- 
est 100 feet and is represented by two digits. 

Translstion of the topographic data may also be 
tliroiiph the digitizer tracing contours. Each ccll 
wliicti i s  intersccted hy a contoiir i.. givcn that p r -  
ticular elcvation to tlie nearest foot. Empty cclls can 
bc lillcd by i;iicrpolatioli ol'data in surroiiiitlilig ccllc. 
The digitizer will siniplify and spced up tlic clcvatioii 
coding. 

The major advantage of the VIEWIT proccdurc is 
the flexibility ol'fered in plotting viewed areas as seen 
from any observation point '(any cell) of a given 
matrix which has been coded. Once the elevational 
information has been gathered. any LCP and viewing 
distance m y  be chosen. 

0 t h  advantages are similar to those for sectional 
plotting. VIEWIT is an office procedure; i t  is cconom- 
ical h i t s  efficiency. s p e d  and flexibility. In theory, 
it requires no field work, but in practical application 
it shpuld be used with field observations-rnatcrully 
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sliortcning and simplifying ficld work. 
Tiic disadvaiitsgcs of tlic VlEWlT proccdurc arc. 

again, similar to those for sectional plotting. Actual 
I'.yjsibility froni a sclcctcd LCP may hc screcricd hy 

topography or vcgctatioii 1 1 u t  is not sliowii 011 tlic 
* .  

. . . . . . . . .  
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. .  . . .  . . _ . .  - . .  . . .  . .  . .  

b:isc m p .  For known vcgetation. 3IIow:Irlccs cat 

iiudc. 
With more facilities obtaining computer service 

the time. thc potcnti:iI for putting tlic VII:WIT 
giarii irito c1Tcc.t is cisicr INIW iliari i t  IKIS cvcr llccl 
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111 - 4 ,  

. . . . . . . .  . . . .  .. - .. .... 
Figure 14-Compuuterired plotting hy VlEWlT program, from Lsdstz*pe Con- 
Irol PoinI a1 Cadw Creek. Jackson, Wyoming. Lines of right scan the vtrat,le woo. 
0.1.  on elevations, by coordinata. are obtained from num. Each cell in thc grid 
a v w s  3.1 acres. For each cell, alevation is bnablished by interpolation. The 
oom(bu1er poduas an ovstly t h . ~ F s h w s  the nuMimum u e a  visible from 1he 

LCP. 
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" Teton National Forest 

A CASE STUDY 

I'ulilic ci i l ic isl i l  0 1  tlicsc c.cllispicclotis. III;IIIII);I~C st 111)s 

led to the Forest Supcrviwr's dccisioii that they 
sliiiulcl lie :iltrrrcl to lit Iwttcr wit l i  the I : i r i t l . i~~;~~ 'c . .  
Such a recut pises what i i i igl it be callcd a detail w i th-  
in namgci i icnt  of the Tctt)ii, Forcst. y c t  i t  also raises 
tl ic gcncral probletit of visual control. Addit ional ly, i t  

w r i e s  w i t h  i t  the i iectl t o  rccogiiize arid contro l  the 
visii;d c1i:ingcs wl i ic l i  t:ikc pl:icc civcr t i i i ic :IS si~cc'cs- 
sive cuttirigs of a work i i i g  circle occur. V i i s  spccific 
rccut dctgil. thcn. contr ihutcd to the suitahi l i ty of 
this particular Forest for study. 

Application 
lo cover iiwst 01' tlic Tctoii h r c s t  tliai m y  be 

wcti froiii within Jackson Iitde. Cset up ninc LCPs. 
Locations were d ioscn priiii;irily i r i  relat ion t o  roads 
11iit :iIs11 to tcllcct scciiic- ~ t i r c i c ~ i i t s  .citiJ otlicr p i i i i t s  
al'l'tirdii~g ci~mprcl ici isivc views. Wlicrc ccrt:tiii vicws 
wcrc csscatially siiiiil;ir cxccpt (or tlir dit'l;'rclrc.e of 
d p r t c r  or Ioiigcr distaiicr to tcrni i i ial  clctirrits. I 
cdiosr. !be sliortcr. As :in csainplc. tlir view coward 
Sliccp M q n t a i n  and J:ickscin I'mk frorn ;In L W  at 
Tcto i i  Vill;igc or oiic ;it tlir soir t l i  I~ouii(l:~~y tiiriiout 
til' Gniid Tcloa National Park (31 I f i ghway  s0-1 H7) is 
iiiuch tlrc mine, the dil'fereiicc being tIi;i1 the latter 
LCP i s  5 l i i i lcs clijscr to Sl icrp Mounrait i  arid J:i&sc;ii 
1'c:ik. C.'rolii Sigiial Moiiiit;iiii (L('P No. 2 )  the iii;ixi- 
iiiurn siglitlinc distance is 12 niiles. I lowever. !'or a11 
oil ier 1.Cl's. n u x i n i u m  sighting datanor varies trotn 4 
IO X iiiilcs. Distaiiccs hctwcen I1'R are 3s niuc l i  as I.? 
iililcs sad as l i t t l c  as 3!.1 miles; their combinat ion 
accounts for 3 coniinirously visible s t r ip  of' 1aiidsc:i~w. 
altl iougli i t  cocitains irivisible pockc is  (or visual 

No control puints wcrc csi:iblislied a l m p  tlig1iw:ty 
K ' )  i ioc ' t l i  ol' hhiran Jui ist ioir .  in tlic vicir i i iy t i l '  Jack- 
son L i ke .  This is because of virtual ly coniplete trce 
xrec i i i i ig  aloiig the cast and the iicar1)y prcscncc (I!' 
the Tcton Wilderncss. Ihrt the Tetcin Ftjrcst 

, "corridor"-tlie N:itioiial ~%ICSI land area bctwcen 
ilic two i ial iotial parks aloiig this rcwd rcprcscrits at1 

csljccially sciisitivc ~iiai iagcii ic~it  situation wli ict i  
would he a logical area for extension of tlic Jackson 

One iiwp (fig. 15) iiicluclzs tlic I'r;liiicwork iiiadc 
by  the scries ol' LCPs set up aruurid thc pcri i i ictcr ol' 

+ Jackson I lole. T l ic  location of each viewing ct:ition 
and the rclationship ol' one to anotlicr caii be secii. 
l l i e  &ope of view (a rangc of 75" to 20s:) arid the 
aIc:i visililc I'ioiii c;tclr pttiirt c i i i  :ilw hc S(*CII. Siricc 

- vciitls). 

I ItA! U.1' systclll. 
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the m3p salc is smll. a m n c  was givcn to each LCI' 
to contirm idcntity and general location. 

Anotlicr niap with pliotograpliic view (fig. 16)  
shows a singlc LCP itiiposcd oii a top)grapliic iiiap 
larger stale than fig. 15. This LCP is 311 enlarged ver- 
i o n  of LCP No. I on the franicwork imp. Thc larger 
scale plot (approximately 1/2-inch = 1 mile) iirihcs 
identification possiblc as based oii terrain characteris- 
tics. I n  practicc this should be a workable scalc Cor 
rccording LCP coverage and thc framework 3s well. 
The limitations of size iniposed by this study's fornut 
precluded showing more than a sample of the LCP 
plot at this practically useful scale. 

-4 sct of four photographic panormitas (fig. 17) 
cmrrespclnd to the views I'rom four contigucius LCPs 
numbered 3-6 on the framework map. While thcsc 
reprcscrit oiily a uinple of the LCP vicws from tlic 

framework, they d o  sliow coniiected segmcnts. Tliesc 
photographic panoramas are reduced for printing to a 
smaller sim than practicil in actual use. Even tlic 
photographic view (fig. 16) is only 1/3 the s u e  of a 
panorama that wuld be useful in practice..Thc 
"working" panoranu view nccds to diow cliancteris- 
tics of the landscape in such rize and detail (h i t  over- 
h y s  showing possible rlteralions are reasohably easy I 

to prepare. 
Two field sketches (/rgs 'IS, 19) portray detail 

views taken from LCP No. 6 at the Grand Tcton Na- 
tional Park overlook on Highway 187 near the fish 
hatchcry. These pencil studies Concentrate on the 
visual rclationships of the Curtis Canyon clearcut 
strips upon the west slopes of Table Mountain. The 
cut strips statid out for tlicir OWII pattcrn and also 
a s s u m  importance because tlicy occupy a position 
closc t o  Jackwon Pmk -a conspicuous fcaturc along 
this ridgc. Dctail vicws iiwy also hc preparcd pliottb 
graphically by use of a tclcscopic: lens. but there are 
WIIK rdvantagcs to frccliasd drawings. Skctcliqs c a ~  
abstract, simplify, and emphasize major diaracteris- 
tics in ways that pliolograplis may not. The sketches 

arc not intended to distort w113t tiley reprcseI,(, b 
drwiiigs CIII IW a ciiost ilciprlli t,l,tl i l l  lir,,vi~li,lg i 
tcrprctatinii ~ l '  sigiiiticmt talldsc.;llw cllar:lctcristic 

TWO rcviscd sk~i<lics (lip. 20. 21) sllclw p r s i b  
ways in which the Curtis C:inyoii strip cuis (fig. I! 
m y  be altered. Since t IIL. hxic  purposc o f  adopting 
rccut pattern licrc is to :idiicvc. :I Iicttcr t i t  with 111 

hndscape. certain o f  tlic visii:il design criteria ut0 

need cxphnation. I n  lockiiig :it the iiiincdiatc SUI 

roundings, the niost obvious n:ittinl climctcristic ' 
the expression of horizonla1 Iincs-transverse to th 
strip direction. rile ioiig 311d csscnti:iIiy ICVCI Iiiics wiJ 
be sccn in the ridgcs ;h ive  :ind hclcw rlic ciitlinp. i! 
the vezctalioii cdgcs nicctiiig I I I C  u p p r  scree sllrlid 

and iii tl\c edges of the lower p r s  lirids cori~rastcd ti 
conifer forests. Natural openings sccn Iicre displa: 
contiiiuity-the ccuiricctioci ol' OIIC olx i i ing  
another. Tlie natural opcnings also tcrid to hive m 
repeat a lens-like sliipc as well as a coninion dip 
nrnt. 

&cause ,the. man-made cutting have 3 pttcfi 
'which contrast. strongly to that of the surrounding 
dicy stand out: .m suggcsied S~CI+-IICS rely . I r a *  
upon developing both horizontal linc eniphasis and 
connection between o p i n g .  nr climpx thm 
seck a unification that can emerge from repeating Ib 
conefits  e n  in certrin landscape characteristics of 
this particular plat+ 

The problem-of reworking strip cuts rcpmenls? 
snail a d . . a t y p i d  appticdioii d tliis visual re* 
proqdure.-but it do& offer a spccitic denlorntriii~ 
of the concept. Most ' iiiryc~rtantly. the icvicw ad 
aiticisiii of viswt aIternativc5 suc~i JS tlicsc are 
mcrcly for selection o i  the soIuiioii WIiicIi is judged 
to "look hcst." Tlic cxaiirinal ion til' visiiil dis$aF 
~ I I ,  Iiowcvcr. lcad to cwistruct ive reiiriciiwnts in* 
porating (tie expcrtisc of various Jisciptincs.. fl 
gapliic portrayals suggest suc~i impacts 3s qud& 
able regeneration conditions or crosive runoff. fore* 
ample, tlicn corrections should bc niade 3ccordidY- 
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SUMMARY AND CONCLUSIONS 

. .  . . _ .  . .  . . .  . .  

Litton, R. Burton. Jr. 
1973. Lndscape control points: a procedure for predicting and 

moiiitoring v i s d  impacts. Pacilic S)utIiwcst Forcst 311d 

Range Exp. Stn., Berkclcy, Calif. 22 p.. illus. (USIIA Forest 
Scrv. Res. I'apcr I5W-c) I ) 

Oxford: 907. I : L17 I 2.0 I . 
Retrieval Terms: landscape rnanagcnicnt: visu:tl impact; rccrcation 
:irc:is: I;iridscnpc conlrol points: Tcton N;iiit)iial Forest. 

Landscape Control Points-a nctwork of pcr~na- 
pndy establislied observation sites-provide the wnsitive 1aiids2apes :Ire bcttcr dcfincd and better 
forest iirinagcr with thc nie:iiis of studying the visual 
hlpjct o i  altcr:itiotis to [lie Iandscapc.. Obscrvatiolis . cxactiaig tinnagcliwlrt. 
1 1 ~  suplwrted by topograpliic niaps. panoraiiiic Studying alternative kitids of climgcs. as prcsented 
plrowgrqhs. skctcI\~.s. and .ovcrl:iys. Visiial analysis grapIiicaIIy from a specilk LCP, allows dil'fcrcnt disci- 
of the landscape is done by a five-step procedure: ( I ) plines to assess inipacts as they niay be interpreted 
dablisli I iIcl Of hndscapc control Points !o pro- trom visual displays. This evaluati& should offer an  
vide 3 reawnably continuous-view of the extended opportunity for thinking in visual ternis-cspecially if 
uea; (2) plot o n  a topograpliic map the  l i h s  of the this is not a typicJl concern for a given discipline. 
visual arc3 sw11 fro111 each LCP; (3) p h o g r a p h  a Using !he exaniplcs ol-jig.2Oandjig. 21 as but two 
PorarniC view from each U P ,  selecting a suitable ways .in which cutting patterns might be executed. 
lime of day and season for each situation; (4) prepare what might your response be if your%eld was wildlife 
pspective field sketches as 3 base for wore precise management? silviculture? Hydrology? Engineering 
dudies of p)ssil)le cliaiigcs and alternatives; and- ( 5 )  and logging Icchnology? Landscape arcliiiecture? 
Ipe the LCPs and graphic infornution derived from If you preferfig.ZOover& 22. the reasons beliind 
hem to project the possible inipacts of planned your response are wh3t will be of value. not the mere 
&anges. preference. Those representing wildlife. logging sys- 

Criteria f o r  LCPs affecting tlicir lowtion and use tern. fire, and landscape architecture could be ex- 
j,,volvc relitionsliips lo roads, trail. air rout,&. areas pcct.cd to have conccrn for the handling of edgcs or 
of ConccntraIcd use, overview covering landscaps of thc relationships between margins and topography. 
ppechl valuc. conditions that affect viewing. and over- Those representing silviculture, road engineering. 
bPphg fields of view and different views of the-same soils. disease control, and h n d x a p  nrchitecture 
bndg-;Iv S C ~ l l l C l l l .  could hc expcctcd to have conccrn for  thc size of 

~ V ~ I J I  i i ict l i tds of plotting the visihlc l andsqw cicttinp. tlicir 1oc;ition :ind distrihiitiori as rc1;itcd to 

availsblc to IJic forest iiianager. Tlicy iiicludc: (a) tlic terrain.. Points of agrccnicnt', disagrccment. and 
field ohscrvation and reference to 3 topo- open choice should lead to solutioris which conibinc 

ppIiic ii1;iI): (1) J drawing 3 scrics of  scctions radiating iiiult idisciplinary objectives witliin visual c ~ i d -  
f,om JII LCP, transferring points to a topographic products. 

2nd coiiiicctiiig poiiits 011 tlic niJp to form a A visual display by itsclf may not prcscnt cnough @F, 
%tionat plol"; or (c) coriiputing the area visible (or useful) information to a particular respondent. 

one or scvcral LCPS arid producing an overlay 'There will be tlic nccd to cxaminc thc scope of' tlie 
ap by coniputcrizcd technique. problem which gocs beyond the isolation o f  the dis- 

use oi the LCP framework is primarily concerned play. Or there may be the need to investigate details 
,i[h predictitig 3 range of alternative visual impacts that cannot be portrayed by graphically generalized 
ppon the landscdpc. I t  can also demolistrate t t p  iliiages of the landscape. 
pm h&capcs (IS portrayed from a set of LCPs) are Use of the LCP franicwork and procedure should 

sensitive to clialige than others. A cay: study of lead ' to different disciplines getting togeiher on 
t i r u ~  a d y s i s  on the Tetun National Forest, Wyom- choices. The morc desirable alternatives may result 

ing. i1lustr:itrs this coiidit ion. t\s tlic c1iar;ictcristics 

kiiown. i t  should 1c:id to bcttcr critcria :III~ iiiorc . 
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NATIVE SEED SUPPLIERS 

( N e b r a s k a .  a n d  K a n s a s )  

A r r o w  S e e d  C o . ,  I n c .  
P. 0 .  Box 722 
Broken  B o w ,  N e b r a s k a  68822 

B l u e b i r d  N u r s e r y  
C l a r k s o n ,  N e b r a s k a  68629 

CENEX S e e d  P l a n t  
P.  0. Box 279 
G e r i n g ,  N e b r a s k a  69341 

CENEX S e e d  P l a n t  
P.  0. Box 1 0 6 1  
Grand I s l a n d ,  Nebraska .  68801' 

E n v i r o n m e n t a l  Improvement  S e r v i c e ,  I n c .  
P. 0. Box 646 
McPher son ,  Kansas 67460 

H i  11 ' s  Sod, T r e e s ,  a n d  L a n d s c a p i n g  
P. 0. Box 208 
O ' N e i l l ,  N e b r a s k a  68763 

Holdrege Seed and Farm S u p p l y  C o .  
P .  0. Box 530 
Holdrege, N e b r a s k a  68949 

H o r i z o n  S e e d  Company 
1540  C o r n h u s k e r  Highway 
L i n c o l n ,  N e b r r s k a  68521 

S h a r p  B r o s .  S e e d  C o .  
H e a l y ,  K a n s a s  6 7 4 0 1  

S t o c k  S e e d  F a r m s ,  I n c .  
R o u t e  1 ,  Box 1 1 2  
Murdock ,  N e b r a s k a  68407 

W i l s o n  S e e d  Company 
R o u t e  1 ,  Box 7 
P o l k ,  N e b r a s k a  68654 
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VEGETATION MANAGEMENT- REPORT 
I 

Date Person Filing Report 
I 

f 

9ype o f  Activity Cross-reference Report F i  le Number: 

I Duration o f  Activity Cross-reference Photo Negative Number 

I f  planting o r  seeding give source (location); Species, X germination: 

I f  plant removal give type equipment or chemical: 

Note ocation of activity as accurately as possible on the map be 

c 

ow. Ouadrat(s) . - ,  

File a. copy with Vegetation Management Plan . 
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COMMON & S C I E N T I F I C  NAMES OF NEBRASKA PLANTS: 
NATIVE & INTRODUCED 

'I 
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P u b l i c a t i o n  N u m b e r  1 0 1  

N e b r a s k a  S t a t ewide  Arbore tum 
1 1 2  F o r e s t r y  Sciences L a b o r a t o r y  
UNL-Eas t  C a m p u s  
L i n c o l n ,  N E  68583-08.23 
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INTRODUCTION 

The Nebraska  Statewide Arbore tum h a s  s p o n s o r e d  t h i s  r ev i s ion  of 
t h e  1 9 6 7  p u b l i c d t i o n  e n t i t l e d  "Common a n d  S c i e n t i f i c  N a m e s  of a 
Selected L i s t  of N e b r a s k a  P l a n t s ,  Nat ive  a n d  I n t r o d u c e d . "  T h r e e  
ma in  ,)arts are i n c l u d e d ;  namely ,  s c i e n t i f i c  name, common name, 
a n d  w h e t h e r  t h e  p l a n t  is  n a t i v e  t o  Nebraska .  The r e v i s i o n ,  
i n c l u d i n g  t h e  i n t r o d u c t i o n ,  f o l l o w s  t h e  format of t h e  1967 list 
of p l a n t s .  

k s i n . d l e  c o m m o n  ndme is g iven  f o r  e a c h  p l a n t ,  s i n c e  comnon n a m e s  
of p l a n t s  v a r y  w i d e l y  b e t w e e n  geographic r e g i o n s  a n d  a lso among 
local u s e r s .  
s u c h  as j u n e g r a s s ,  t i c k l e g r a s s ,  a n d  wiregrass. T h i s  p u b l i c a t i o n  
attempts to  s t a n d a r d i z e  the common name for  p l a n t s .  The common 

---- names listed are p r e f e r r e d  by t h e  c o n t r i b u t o r s ,  a n d  it is hoped  
they w i l l  be accepted a n d  u s e d  by r a n c h e r s ,  farmers, scientists,  
r e s e a r c h e r s ,  n a t u r a l i s t s ,  s t u d e n t s ,  a n d  a l l  others i n t e r e s t e d  i n  
N e b r a s k a  r e s o u r c e s .  Whenever common names were n o t  known, t h e y  
d e r e - c o i n e d  u s i n g  t r a n s l a t i o n s ,  s u c h  as  " s i l k y  as ter"  for A s t e r  
s e r i c e u s  where " s e r i c e u s "  is t h e  L a t i n  t e r m  for s i l k y .  

i 

1 
A common name may be u s e d  for several p l a n t  species, - 

1.. 
I n  p r e p a r i n g  t h e  l ist  of p l a n t s ,  a n  attempt w a s  made to  cjive a 
s i n g l e  comirion name t o  e a c h  g e n u s  a n d  to  u s e  it i n  c o n j u n c t i o n  
w i t h  t h e  common n a m e s , f o r  e a c h  of t h e  species listed u n d e r  t h a t  

f o r  example ,  ''grama" for  t h e  g e n u s  B o u t e l o u a , .  The complete (- ) g e n u s ;  - 
z common name would be b l u e  grama, h a i r y  grama, etc. 
3 

The f o l l o w i n g  n i n e  g e n e r a l  " r u l e s "  are adapted from t h e  U. S .  Forest 
Service T r e e  a n d  Range P l a n t  N a m e  C o m m i t t e e ' s  i n t r o d u c t i o n  to  t h e  
1953  e d i t i o n  o f i t h e  C h e c k l i s t  of Nat ive a n d  N a t u r a l i z e d  Trees of 
t h e  U n i t e d  States  ( i n c l u d i n g  Alaska) ,  by E l b e r t  L. L i t t l e ,  J r . ,  
of t h e  U. S. Forest S e r v i c e ,  T h e r e  are some e x c e p t i o n s  t o  a l l  of 
t h e s e  " r u l e s "  b u t  o n l y  w h e r e  f i rmly  e s t a b l i s h e d  u s a g e  s h o u l d  

1. The p r o v i n c i a l  o u t l o o k  s h o u l d  be avoided. N a m e s  l i k e  " tumble -  

I 

I d i c t a t e  s u c h  e x c e p t i o n s .  

weed" and  "wiregrass" may be we .11  u n d e r s t o o d  i n  a dozen  d i f -  
f e r e n t  l o c a l i t i e s  a n d  y e t  e a c h  of t h e s e  t w o  names night a p p l y  
t o  s e v e r a l  species i n  t h o s e  loca l i t i es .  

U n l e s s  s u c h  terms are s a n c t i o n e d  by l o n g  u s a g e ,  less ambigious 
terms are p r e f e r r e d  f o r  i n d e f i n i t e  geographical terms, s u c h  a s  
" n o r t h e r n "  a n d  " s o u t h e r n . "  One s h o u l d  bear i n  mind t h e  wide 
i n t e r e s t  i n  p l a n t  names ,  c o v e r i n g  p r a c t i c a l l y  a l l  t h e  w o r l d  
a n d  numerous l i n e s  of work. 

I 
I 
1 
1 2 .  The best e s t a b l i s h e d  u s a g e  s h o u l d  be adopted w h e r e v e r  - p o s s i b l e  

a n d  w h e r e v e r  s u c h  u s a g e  is  n o t  d e f i n i t e l y  i n  c o n f l i c t  w i t h  
o t h e r  e s s e n t i a l  c o n s i d e r a t i o n s ' ,  
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3 .  The avo idance  of  homonylns is desirable.  That  i s ,  t h e  same \ . ? '  .._ name shou ld  n o t  be used  for  more t h a n  one  k ind  of p l a n t  or 
p l a n t  group. For example,  o n l y  one  genus  s h o u l d  be c a l l e d  
"oak" and o n l y  one  s p e c i e s  of oak  s h o u l d  be called " b u r  oak." 

4 .  Where, under  w e l l  d e f i n e d  usage, t h e  t e r m i n a l  e l emen t  of t h e  
a l l o t t e d  common name of a genus  is p r o p e r l y  restricted t o  
a n o t h e r  genus ,  t h e  name s h o u l d  be w r i t t e n  so l id  or i f  neces- 
s a r y ,  t h e  name may be hyphenated  f o r  r e a d a b i l i t y .  For example,  
t h e  "ash"  genus  is F r a x i n u s  so " p r i c k l y a s h "  f o r  Zanthoxylum 
ainericanurn is w r i t t e n  s o l i d .  " L i l y "  i s  C i l i u m  so "b lackbe r ry -  
l i l y "  for  Belamcanda is w r i t t e n  s o l i d .  "Toadf lax"  is L i n a r i a  
so " b a s t a r d - t o a d f l a x "  for Comandra is  hyphenated .  

Hyphens are u s e d  i n  some cases w h e r e - t h e y  make s p e l l i n g ,  mean- 
i n g ,  or  p r o n u n c i a t i o n  more c l e a r l y  unde r s tood .  Some examples 
of t h i s  are "b lue -eyedgras s ,  *' "dutchtnans-breeches,  " and "snow- 
on-the-mountain." , 

- 

' c  

5. Some species, for example ,  redtop i n  t h e  genus  Agrostis and 
l a m b s q u a r t e r s  i n  Chenopodium, have  w e l l  e s t a b l i s h e d  names of 
t h e i r  own. However, it is desirable t o  have  names on a gen- 
eric or a t  least a : s u b g e n e r i c  basis.  Thus, a l l  species of 
F r a x i n u s  are v a r i o u s  k i n d s  of "ash"  and  a l l  species o f  P inus  
are var ious  k i n d s  of p i n e .  
a s  Prunus, '  however, whose s e c t i o n s  or subgene ra  are regarded 
by some b o t a n i s t s  as d i s t i n c t  g e n e r a ,  l o n g  e s t a b l i s h e d  usage  
compels u s  t o  r e c o g n i z e  s u b g e n e r i c  common names as "che r ry"  
for t h e  s e c t i o n  or subgenus  C e r a s u s ,  "peach" for t h e  s e c t i o n  
o r  subgenus  Amygdalus, "plum" for  t r u e  Prunus  and so on. 

I n  a large p o l y t y p i c  genus,  such  ( 
( 

6. Common names f o r  g e n e r a  s h o u l d  be monomial or a t  least hyphen- 
ated as connating a u n i t  idea c o r r e s p o n d i n g  t o  the  monomial 
L a t i n  g e n e r i c  name; t h u s  "mountain-mahogany" f o r  Cercoca rpus  

"cat  t a i l  . " and n o t  "mountain mahogany" o r  " c a t t a i l "  f o r  Typha and n o t  1 
-. 

\ 

7. Nouns are p r e f e r a b l e  t o  particles i n  E n g l i s h  s p e c i f i c  names;  
t h u s  " b l u n t l e a f "  ( r a t h e r  t h a n  " b l u n t l e a v e d " )  milkweed, "nar- 
r o w l e a f "  ( r a t h e r  t h a n  "narowleaved")  s c u r f p e a ,  ctc. 

8. Uhere t h e r e  is p o s s i b i l i t y  o f  c o n f u s i o n  between t h e  name o f  
a person and of a n  idea or t h i n g ,  a p e r s o n a l  name is w r i t t e n  
w i t h  a n  " s "  w i t h o u t  t h e  a p o s t r o p h e ,  t h u s  " S h o r t s  milkweed." 

9 .  I n  g e n e r a l ,  c ap i t a l s  are a v o i d e d  f o r  common p l a n t  names. They 
a re  n o t  used where p r o p e r  names are combined w i t h  words as 
:grass," "beans ,"  etc.; f o r  examples ,  " i n d i a n g r a s s , "  " johnson-  
g r a s s , "  "oregongrape ,"  b u t  are used where t h e  name is  t h a t  of  
a c o u n t y ,  s t a t e ,  or  other place a n d  is  a s e p a r a t e  word; f o r  
example ,  " V i r g i n i a  w i l d r y e ,  '' "Missouri m i l k v e t c h , "  etc. 

I 
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They are a l s o  u s e d  w h e r e  t h e  name i s  d e r i v e d  f rom a person 's  
.name; for  e x a m p l e ,  "Lambert c r a z y w e e d , "  " S u l l i v a n t  m i l k w e e d , "  I ., . 
"Torrey p igweed ,  '' etc .  

c 

S i n c e  t h i s  i s  a selected l is t  of b o t h  n a t i v e  a n d  i n t r o d u c e d  species, 
n o t  all Nebraska  p l a n t s  a r e  i n c l u d e d .  

A n  a s t e r i s k  ( * I  f o l l o w i n g  t h e  common name i n d i c a t e s  t h e  p l a n t  is 
n o t  n a t i v e  t o  Nebraska ;  o t h e r w i s e  t h e  p l a n t  is  n a t i v e .  An "X" 
before t h e  s c i e n t i f i c  name i n d i c a t e s  t h e  p l a n t  is a h y b r i d  a n d  
01  * 11 b e f o r e  t h e  s c i e n t i f i c  name i n d i c a t e s  a N e b r a s k a  S t a t e  P l a n t .  

I 
I 

1 

i 
L 
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B e t o n y  . . . . . . . . . . .  
Bindweed . . . . . . . . . .  
B i r c h  . . . . . . . . . . .  

4 Bittercress . . . . . . . .  
B i t t e r s w e e t  . . . . . . . .  
Bit te rweed . . . . . . . . .  

. .  B l a c k b e r r y  . . . . . . . . .  
B l a c k ‘ b e r c y l i l y  . . . . . . .  
B l a d d e r f e r n  
B l a d d e r n u t  

r 
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c 

I 
1 . . . . . . . .  
*_- - . . . . . . . . .  

.‘Hladderpo d.  . . . . . . . .  
.&,. ... 1 B l a d d e r - s e n n a  . . . . . . .  

Bladderwort 
Bloodroot . . . . . . . . .  . . . . . . . .  
Blowoutgrass  . . . . . . . . .  
Bluebeard . . . . . . . . .  

1 B l u e - e y e d g r a s s  
I Bluegras s  . . . . . . . . .  . . . . . . .  
I 

!( ~.“Blue-inustard.  . . . . .  ’ . . .  
Blues tem . . . . . . . . . .  
B l u e t s  . . . . . . . . . . .  
Blueweed . . . . . . . . . .  
Boghemi2 . . . . . . . . . .  
B o l t o n i a  . . . . . . . . . .  
B o n e s e t  . . . . . . . . . .  

! B o u n c i n y b e t  . . . . . . . .  
B o x - t h o r n  . . . . . . . . .  
Boxwood . . . . . . . . . .  
Breadroot . . . . . . . . . .  
B r i c k e l l i a  . . . . . . . . .  
B r i s t l e g r a s s  
Brorne . . . . . . . . . . .  
B r o o m  
Broomrape 
B u c k b r u s h  . . . . . . . . .  
Buckeye  
B u c k t h o r n  
Buckwheat  . . . . . . . . .  1 B u f f a l o b e r r y  . . . . . . . .  
B u f f a l o y o u r d  . . . . . . . .  
B u f f a l o g r a s s  . . . . . . . .  
Bugleweed . . . . . . . . .  

8 o t t l e b . r u s h g r a s s .  . . . . .  

1 
I 
I 

. . . . . . . .  
. B r o o k g r a s s  . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . .  

J 

. Fagus  . . . . . . . . . . . . .  7 1  

. C l e o m  e. . . . . . . . . . . . .  49 

. B e t  a. . . . . . . . . . . . . .  47 

. B i d e n  s. . . . . . . . . . . . .  39 

.Campanula . . . . . . . . . . .  4 8  

.Agrost i  s. . . . . . . . . . . .  22 . Cynodon . . . . . . . . . . . .  24 . S t a c h y s  . . . . . . . . . . . .  64 

. C o n v o l v u l u s  . . . . . . . . . .  50 

. B e t u l a .  . . . . . . . . . . . .  68 . C a r d a m i n e  . . . . . . . . . . .  4 8  . C e l a s t r u s  . . . . . . . . . . .  69 
. H e l e n i u  m. . . . . . . . . . . . .  4 1  
.Rubus . . . . . . . . . . . . .  79 ., 

.Be lamcand a. . . . . . . . . . .  32  . Cystopter i s  . . . . . . . . . . .  2 1  

. Staphylea  . . . . . . . . . . .  8 1  .. L e s q u e r e l l a  . . . . . . . . . . .  55 . .  

. C o l u t e a  . . . . . . . . . . . . .  7 0  
. U t r i c u l a r i a  . . . . . . . . . . .  65 
. S a n g u i n a r i a  . . . . . . . . . .  6 3  
.Redf i e ld i  a. . . . . . . . . . .  27 . Caryopteris . . . . . . . . . .  69 
. S d s y r i n c h i u  TI. . . . . . . . . .  33 

.Chorispor a. . . . . . . . . . . . .  49’ 

.Hedyoti s. . . . . . . . . . . .  54  

. P o a  . . . . . . . . . . . . . .  27 

.Andropogon.  Bothriochloa. 
S c h i z a c h y r i u m  . . . . . .  23,  28 

. E c h i u  m. . . . . . . . . . . . .  51 . Boehrneria  . . . . . . . . . . .  4 8  

. B o l t o n i  a. . . . . . . . . . . .  39 

.Kuhni  a. . . . . . . . . . . . . .  4 1  . H y s t r i x  . . . . . . . . . . . .  26 . S a p o n a r i a  . . . .  : . . . . . .  6 3  

.Lyc iu  TI. . . . . . . . . . . . .  7 5  

. Buxus . . . . . . . . . . . . .  6 8  

. P s o r a l e  a .  . . . . . . . . . . .  37 

. B r i c k e l l i  a. . . . . . . . . . .  39 

.Se ta r ia  . . . . . . . . . . . .  28 

.Brornu s. . . . . . . . . . . . .  23  . . . . . . . . . . . .  .- Catabrosa 24 .. - . C y t i s u s  . . . . . . . . . . . .  7 1  . O r o b a n c h e  . . . . . . . . . . .  59 

. S y m p h o r i c a r p o  s. . . . . . . . .  8 1  

. A e s c u l u  s. . . . . . . . . . . .  67  

.Hippophae. .  Rhamnus . . . .  73.  7 8  . Fagopyrum . . . . . . . . . . .  53 

. S h e p h e r d i  a .  . . . . . . . . . .  8 0  

.Cucurbits . . . . . . . . . . .  50  

. B u c h b  e .  . . . . . . . . . . .  2 3  . AJuga; L y c o p u s  . . . . . . .  46. 56  
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I .  ... Bugseed . . . . . . . . . .  
B u l r u s h  . . . . . . . . . .  
Buncllef loder . . . . . . . . .  
Burcucurnber . . . . . . . .  
BurGock . . . . . . . . . .  
Burhead  . . . . . . . . . .  
Burriweed . . . . . . . . . .  
B u r r e e d  . . . . . . . . . .  
B u r s a g e  . . . . . . . . . .  
Bush-honeysuck le  . . . . . .  
B u t t e r c u p  . . . . . . . . .  
B u t t e r f l y b u s h  . . . . . . .  
B u t t o n b u s h  . . . . . . . . .  

. cor i spe rmuln  . . . . . . . . . .  . S c i r p u s  . . . . . . . . . . . .  3 1  

.Desmantku s .  . . . . . . . . . .  36 

. S i c y o  s .  . . . . . . . . . . . .  6 3  . Arct iurn  . . . . . . . . . . . .  38 . E c h i n o d o r u s  . . . . . . . . . .  32 

. E r e c h t i t e  s .  . .  1 . . . . . . .  4 1  

. S p a r g a n i u  m. . . . . . . . . . .  34 

.Ambrosia. . . . . . . . . . . .  38 . Diervil1.3 . . . . . . . . . . .  7 1  

.Ranuncu lus .  . . . . . . . . . .  6 2  

.Buddle ia .  . . . . . . . . . . . .  68 

. C e p h a l a n t h u  s .  . . . . . . . . .  69 

Campiorl . . . . . . . . . .  . L y c h n i s  . . . . . . . . . . . . .  56 
C a n a r y y r a s s  . . . . . . . .  . P h a l a r i  s .  . . . . . . . . . . .  27 
C a n d y t u f t  . . . . . . . . . .  .Iberi s .  . . . . . . . . . . . .  73 
C a r d i n a l b u s h  . . . . . . . .  .Weigela . . . .  . . . . . . .  8 2  
Carpetweed . . . . . . .  : . .  Mollugo . . . . . . . . . . . .  57 
Carrot . . . . . . . . . . .  .Daucu s .  . . . . . . . . . . . .  51  
Castor-aralia . . . . . . . .  Kalopansr t  . . . . . . . . . . .  74 
Catalpa . . . . . . . . . .  . C a t a l p a  . . . . . . . . . . . . .  69 
C a t c h f l y  . . . . . . . . . .  .S i l en  e. . . . . . . . . . . . .  63  
C a t n i p  . . . . . . . . . . .  .Nepet a. . . . . . . . . . . . .  58 
C a t t a i l  . . . . . . . . . . .  Typha . . . . . . . . . . . . .  3 4  
Ceano t l iu s  . . . . . . . . . .  C e a n o t h u s  . . . . . . . . . . .  69 C e n t a u r e a  . . . . . . . . .  . C e n t a u r e a  . . . . . . . . . . .  40 
C e r a s t i u m  . . . . . . . . . .  C e r a s t i u m  . . . . . . . . . . .  49 
Chaf fweed  . . . . . . . . . .  C e n t u n c u l u s  . . . . . . . . . .  49 
Chamoniile . . . . . . . . .  .Matricaria. . . . . . . . . . .  43 
C h e a t  . . . . . . . . . . .  .Brornu s .  . . . . . . . . . . . .  23 
Cherry . . . . . . . . . . .  . P r u n u  s. . . . . . . . . . . . .  77  
C h e r v i l  . . . . . . . . . . .  C h a e r o p h y l l u m  . . . . . . . . .  49 
Chess . . . . . . . . . . .  .Bromu s .  . . . . . . . . . . . .  23 
C h e s t n u t  . . . . . . . . . .  . C a s t a n e a .  . . . . . . . . . . .  69 
Chickweed . . . . . . . . . .  .Holosteum. S t e l l a r i a  . . . .  54. 64 
C h i c o r y  . . . . . . . . . . .  C i c h o r i u n  . . . . . . . . . . .  40 
C n l o r i s  . . . . . . . . . . .  C h l o r i s  . . . . . . . . . . . .  2 4  
C h o k e b e r r y  . . . . . . . . .  . A r o n i  a. . . . . . . . . . . . .  67 
C h o k e c h e r r y  . . . . . . . .  .P runu  s .  . . . . . . . . . . . .  7 8  
C i n q u e f o i l  . . . . . . . . .  . P o t e n t i l l  a. . . . . . . . .  61.  77 
Clamniyweed . . . . . . . . . .  P o l a n i s i a  . . . . . . . . . . .  6 1  
Clearweed . . . . . . . . . . .  P i l e a  . . . . . . . . . . . . .  60 
C l e m a t i s  . . . . . . . . . .  . C l e m a t i s .  . . . . . . . . .  49. 70 
Cleomella . . . . . . . . .  .C l.eomne1la . . . . . . . . . . .  4 9  
C l e t h r a  . . . . . . . . . . .  C l e t h r a  . . . . . . . . . . . .  70 
C l i f f b r a k e  . . . . . . . . . .  P e l l a e a  . . . . . . . . . . . .  2 1  
C l o a k f c r n  . . . . . . . . .  . N o t h o l a e n  a .  . . . . . . . . . .  21 
C l o v e r  . . . . . . . . . . .  . T r i f o l i u m  . . . . . . . . . . .  37 
Clubrnoss  . . . . . . . . .  t . S e l a g i n e l l a  . . . . . . . . . .  2 2 (  
C o c k l e b u r  . . . . . . . . .  . X a n t h i u  m. . . . . . . . . . . .  45 
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C o f f e e t r e e  . . . . . . . . .  
Cohpsh . . . . . . . . . . .  
Collbmia . . . . . . . . . .  
Columbine . . . . . . . . .  
Conef lower  . . . . . . . . .  
Conyza . . . . . . . . . . .  
Cooritail . . . . . . . . . .  
C o p p e r l e a f  . . . . . . . . . .  
Corcigrass . . . . . . . . .  
Coreopsis . . . . . . . . .  
C o r k t r e e  . . . . . . . . . .  
Corn . . . . . . . . . . . .  
C o r n c o c k l e  . . . . . . . . .  
C o r y d a l i s  . . . . . . . . .  
C o t o n e a s t e r  . . . . . . . .  
C o t t o n g r a s s  

Cowherb  . . . . . . . . . . .  
Cowparsn ip  . . . . . . . . .  
C r a b a p p l e  . . . . . . . . .  
C r a b g r a s s  . . . . . . . . .  
C r a n b e r r y b u s h  . . . . . . .  
Creeper . . . . . . . . . .  
C r e s s  . . . . . . . . . . .  

1 . . . . . . . .  
... Cottonwood . . . . . . . . .  

.... C o w l i l y  . . . . . . . . . .  

1 %  

( .. C r i s t a t e l l a  . . . . . . . . .  ' Crota la r ia  . . . . . . . . . .  
Cro ton  . . . . . . . . . . .  
C r o w f o o t  . . . . . . . . . .  
Crownbeard . . . . . . . . .  
Crownvetch . . . . . . . . .  
C r y p t a n t h a  . . . . . . . . . .  
Cudweed . . . . . . . . . .  
C u l v e r s r o o t  . . . . . . . .  
C u p g r a s s  . . . . . . . . . .  
C u r r a n t  . . . . . . . . . .  
C u t y r a s s  . . . . . . . . . .  

! Dalea . . . . . . . . . . .  
Danue l ion  . . . . . . . . .  
Danthon ia  . . . . . . . . .  
Dawn-redwood . . . . . . . .  
Dayf lower  
Day 1 i l y  . . . . . . . . . . .  
D e a d n e t t l e  . . . . . . . . .  
Deathcamas 
D e  e r v e  t c  h . . . . . . . . .  
D e u t z i a  . . . . . . . . . .  
D e v i l s c l a w  ) D i c h a n t h e l i u m  . . . . . . . .  

I 

Da2hne . . . . . . . . . . .  I 
I 
I 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
! 

1 

1 
I 

. Gymnocladus . . . . . . . .  36. 73 

. C a u l o p h y l l u  TI. . . . . . . . . .  48 

. C o l l o m i  a .  . . . . . . . . . . .  49 

.Aqui leg ia  . . . . . . . . . . .  46 

.Rudbeckia  . . . . . . . . . . .  43 

.Conyz a. . . . . . . . . . . . .  40 

.Acalypha.  . . . . . . .  . . .  45 

. S p a r t i 1  la. . . . . . . . . . . .  28 

.Coreopsis . . . . . . . . . . .  40 . Phel  l odendron  . . . . . . . . .  76 

.Zea . . . . . . . . . . . . . .  29 

. A g r o s t e m m  a. . . . . . . . . . .  45 

. C o r y d a l i s  . . . . . . . . . . .  50 

.Cotoneaster . .  '. . . . . . . .  71 

. Cera tophy l lum . . . . . . . . .  49 

.EriOphOKU m. . . . . . . . . . . .  30 . Popu lus  . . . . . . . . . . . .  77 

. Heqacleuril . . . . . . . . . . .  54 

. Digi ta r ia  . . . . . . . . . . . .  25 

..Vaccari a. . . . . . . . . . . .  65 

.Nupha r. . . . . . . . . . . . . .  58 

.Malus . . . . . . . . . . . . .  75 

.Viburnum. . . . . . . . . . . .  82 

. P a r t h e n q c i s s u  s. . . . . . . . .  76 

.Cardari  a. . . . . . . . . . . .  48 . C r i s t a t e l l a  . . . . . . . . . . .  50 

.Crotalari a. . . . . . . . . . .  35 

.Croton.  . . . . . . . . . . . . .  50 

.Ranunculus .  . . . . . . . . . .  62 . V e r b e s i n a  . . . . . . . . . . .  45 . C o r o n i l l a  . . . . . . . . . . .  35 

. C r y p t a n t h  a .  . . . . . . . . . .  50 

.Gnaphal iu  m. . . . . . . . . . . .  41 . Veron icas t rum . . . . . . . . .  66 . E r i o c h l o a  . . . . . . . . . . .  25 

.Ribes . . . . . . . . . . . . .  79 . Leersia . . . . . . . . . . . .  26 

.Dales . . . . . . . . . . . . .  36 

.Taraxacum . . . . . . . . . . .  44 . Danthonia  . . . . . . . . . . .  24 

.Daphne. . . . . . . . . . . . .  71 

.Metasequoia  . . . . . . . . . .  75 . Comrnelina . . . . . . . . . . .  32 

.Hernerocalli s. . . . . . . . . .  32 

.Lamiurn . . . . . . . . . . . . .  55 
- 2 i g a d e n u s '  . . . . . . . . . . .  34 
. 'Lotus . . . . . . . . . . . . .  36 
. D e u t z i a .  . . . . . . . . . . .  71 
.Proboscides . . . . . . . . . .  61 . Dichqn the l ium . . . . . . . . .  24 
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C '  ... D i l l  . . . . . . . . . . . .  
Dock . . . . . . . . . . . .  
Dodder . . . . . . . . . . .  
Dogbane . . . . . . . . . .  
Dogwood . . . . . . . . . .  
Douglas-f i r  . . . . . . . .  
Dragonhead . . . . . . . . .  
Dropseed . . . . . . . . . .  
Ducksmeat . . . . . . . . .  
Duckweed . . . . . . . . . .  
Dulichium . . . . . . . . .  
Dutchmans-breeches . . . . .  
Dwarf-dandel ion . . . . . .  

D i t c h - s t o n e c r o p  . . . . . .  

Ech inacea  . . . . . .  
Elaeagnus  . . . . . .  
E l d e r b e r r y  . . . . . .  
E l m  . . . . . . . . .  
Elodea  . . . . . . . .  
E l s h o l t z i a  . . . . . .  
E n c h a n t e r s - n i g h t s h a d e  
E p a u l e t t e t r e e  . . . .  
Erioyonum . . . . . .  
Euonynius . .  ... . . .  
Even ingpr imrose  . . . .  
Evening-pr imrose  . . .  
Evodia . . . . . . . .  
Evolvu lus  . . . . . .  

. . .  . . .  . . .  . . .  . . . .  . . . .  . . .  . . .  . . .  . . .  . . . .  . .  a . . .  . . .  
F a l s e a l y s s u m  . . . . . . . .  
F a l s e b u f f a l o g r a s s  . . . . .  
F a l s e d a n d e l i o n  . . . . . . .  
F a l s e - d a n d e l i o n  . . . . . .  
False-dragonhead  . . . . . .  
F a l s e f l a x  . . . . . . .  i .. 
False.gromwe~1 . . . . . . .  
Falsemelic . . . . . . . . .  
False.pennyroya1 . . . . . .  
Fa l se -p imperne l  . . . . . .  
F a l s e s p i r e a  . . . . . . . .  
Famef lower . . . . . . . . .  
F a w n l i l y  . . . . . . . . . .  
Fescue  . . . . . . . . . . .  
F e t t e r b u s h  . . . . . . . . .  
F i g w o r t  . . . . . . . . . .  
Fi la ree  . . . . . . . . . .  
Fi 1 b e r t  . . . . . . . . . .  
F i r n b r i s t y l i s  . . . . . . . . .  
F i r  . . . . . . . . . . . . .  
F i r e t h o r n  . . . . . . . . .  

. Anethurn . . .  

. Penthorum . . 

.Rumex . . . .  . Cuscu ta  . . .  

.Apocynum . . .  

.Cornus . . . .  . Pseudo t suga  . . Dracocephalum 

.Sporobolu s .  . . Spirodela . . . Lemna . . . .  . Dulichium . 

. D i c e n t r  a. . .  

.Krigi  a. . . .  . 

. Ech inacea  . . Elaeagnus  . 

.Sambucus . . . Ulmus . . .  

.Elode a. . .  

. E l s h o l t z i  a. . Circaea . . . P t e r o s t y r a x  . Eriogonum . 

.Euonymus. . . Oenothera  . 

.Calylophu s. 

.Evodi a. . .  . Evolvu lus  . 

. . . . . . . . .  6 0  . . . . 62 . . . . . . . . .  50 . . . . . . . . .  46 . . . . . . . . .  70 . . 78 . . . . . . . . .  51 . . . . . . . . .  28 . . . . . . . .  - 3 4  . . . . . . . . .  33 . . . . . . . . .  30 . . . . . . . . .  51 . . . . . . . . .  42 
. . . . . . . . . .  40 . . . . . . . . . .  71 . . . . . . . . . .  80 . . . . . . . . . .  82 

. . . . . . . . . . .  49 . . . . . . . . . . .  78 
52 . . . . . . . . . .  71 

. . . . . . . . . .  48 

. . . . . . . . . .  ( 

. . . . . . . . . .  58( 

.Bertero a. . .  

.Munro a. . . .  . Pyrrhopappus . 

.Agoseri s .  . .  . P h y s o s t e g i a  . 

.Camelin a. . .  

.Onosmodiu m. . . Sch izachne  . . 

. I s a n t h u  s. . .  . L i n d e r n i a  . . 

.Sorbari a. . .  . Talinum . . .  . Erythronium . . F e s t u c a  . . .  . Leucothoe . . 

. S c r o p h u l a r i  a. . Erodium . . .  . Cory lus  . . .  . Fimbr i s  t y l  is  . 

.Abies . . . .  

.Pyracantha .  . 

. . . . . . . . .  47 . . . . . . . . .  27 . . . . . . . . . .  43 . . . . . . . . .  38 . . . . . . . . .  60 . . . . . . . . .  48 . . . . . . . . .  58 . . . . . . . . .  28 . . . . . . . . .  55 . . . . . . . . .  56 . . . . . . . . .  80 . . . . . . . . .  64 . . . . . . . . . .  32 . . . . . . . . .  25 . . . . . . . . .  74 . . . . . . . . .  63 . . . . . . . . .  52 . . . . . . . . .  70 . . . . . . . . .  30 . . . . . . . . .  66 (. . . . . . . . . .  78 
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F l a  t s e d g e  
Fla?.  . . . . . . . . . . . .  
F l e a b a n e  . . . . . . . . . .  
F l o w e r i n g f e r n  . . . . . . .  
Flower ing .quince  . . . . . .  
F o c j f r u i t  . . . . . . . . . .  
E'orestiera . . . . . . . . .  
F o r s y t h i a  . . . . . . . . .  
F o t h e r g i l l a  . . . . . . . .  
F o u n t a i n g r a s s  . . . . . . .  
Four .o 'c lock  . . . . . . . .  
F o x g l o v e  . . . . . . . . . .  
F o x t a i l  . . . . . . . . . .  
F r i n y e t r e e .  . . . . . . . .  
F r o s t w e e d  . . . . . . . . .  
F u i r e n a  

Gai l la rd ia  . . . . . . . . .  
Gatnagrass 
G a r l i c  . . . . . . . . . . .  
Gaura  . . . . . . . . . . .  
G a y f e a t h e r  . . . . . . . . .  
G e n t i a n  
Geran ium . . . . . . . . . .  
Germander  . . . . . . . . .  
G i a n t h y s s o p  
G i l i a  . . . . . . . . . . .  
Ginkgo  

%- . Ginseng * . . . l . . l 
G l a s s w o r t  . . . . . . . . .  
Globernallow . . . . . . . .  
Goatgrass . . . . . . . . .  
Goldaster . . . . . . . . .  

I G o l d e n r a i n t r e e .  . . . . . .  
) G o l d e n r o d  . . . . . . . . .  

Goldenweed . . . . . . . . .  

t . . . . . . . . .  

i . . . . . . . . . .  
.. 

-' - 1  
I* 

0 

. . . . . . . . .  

. . . . . . . . . .  
i 

... j 

. . . . . . . .  
. . . . . . . . . . .  

I G o l d e n p e a  . . . . . . . . .  

G o o s e b e r r y  . . . . . . . . .  
G o o s e f o o t  
Coosegrass . . . . . . . . .  
Goutweed . . . . . . . . . .  
G r a m a  . . . . . . . . . . .  
Grape 
Greasewood . . . . . . . . .  
G r e e n b r i a r  . . . . . . . . .  
G r e e n t h r e a d  
G r o m w e l l  . . . . . . . . . .  
G r o u n d i v y  . . . . . . . . .  
G r o u n d s e l  . . . . . . . . .  
Gumweed . . . . . . . . . .  

I 
I 
1 
1 G r o u n d c h e r r y  . . . . . . . .  

l i  

. . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . .  
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I 

I 

. C y p e r u s  . . . . . . . . . . . .  30 . Linum . . . . . . . . . . . . .  56 

. E r i g e r o n .  . . . . . . . . . . .  4 1  

.Osmunda . . . . . . . . . . . .  2 1  . Chaenomeles  . . . . . . . . . .  69 

. P h y l a  . . . . . . . . . . . . .  60 

. F o r e s t i e r a .  . . . . . . . . . .  7 2  

. F o r s y t h i a  . . . . . . . . . . .  72 . F o t h e r y i l l a  . . . . . . . . . .  7 2  . P e n n i s e t u a  . . . . . . . . . . .  27 . Mirabilis  . . . . . . . . . . .  57  

.Seymer i  a. . . . . . . . . . . .  6 3  

. A l o p e c u r u s  . . . . . . . . . . . .  22 . C h i o n a n t h u s  . . . . . . . . . .  69 

.He l i an themu m. . . . . . . . . .  5 4  . F u i r e n a  . . . . . . . . . . . . .  31  

,.Gaillardia. . . . . . . . . . .  41 . Tr ipsacurn  . . . . . . . . . . . .  29 
. A l l i u m .  . . . . . . . . . . . .  3 1  . Gaura . . . . . . . . . . . . .  53 . L i a t r i s  . . . . . . . . . . . .  4 3  
,Gentians. . . . . . . . . . . .  53 
. G e r a n i u  rq. . . . . . . . . . . .  5 3  
. T e u c r i u  a. . . . . . . . . . . .  64 
-9gastache . . . . . . . . . . . .  4 5  
. G i l i a ,  Ipomopsis . . . . . .  53. 55 
.Ginkgo. . . . . . . . . . . . . .  7 2  
.Panax . . . . . . . . . . . .  - 5 9  
. S a l i c o r n i  a. . . . . . . . . . .  63 . Sphaeralcea . . . . . . . . . .  64 
.Aegilop s. . . . . . . . . . . .  22 
. C h r y s o p s i  s. . . . . . . . . . . .  40 
.Thermopsi  s. . . . . . . . . . .  37 
. K o e l r e u t e r i  a. . . . . . . . . .  7 4  
.Solidago . . . . . . . . . . . .  44 
.Haplopappus .  

M a c h a e r a n t h e r a  . . . . .  4 1 .  43  
.Ribes . . . . . . . . . . . . .  79 
.Chenopodium . . . . . . . . . .  49 
. E l e u s i n  e. . . . . . . . . . . .  25 
.Aegopodiu m. . . . . . . . . . .  4 5  . B o u t e l o u a  . . . . . . . . . . .  23 . V i t i s  . . . . . . . . . . . . .  8 2  
. S a r c o b a t u  s .  . . . . . . . . . .  80  
.Smilax.  . . . . . . . . . .  34. 8 0  . T h e l e s p e r m a  . . . . . . . . . .  4 4  
.L i thos?ermu m.  . . . . . . . . .  56 . Phy sa 1 1 s . . . . . . . . . . . .  60 . Glecoma . . . . . . . . . . . .  53 . S e n e a o  . . . . . . . . . . . . .  43  
. G r i n d e l i a  . . . . . . . . . . .  4 1  
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1 
I 

( 
f . . . . . . . . .  I Habenar i a  * .. . Hackberry . . . . . . . . .  

Haresear . . . . . . . . . .  
Hawksbeard . . . . . . . . .  
Hawkweed . . . . . . . . . .  
Hawthorn . . . . . . . . . .  
Haze lnu t  . . . . . . . . . .  
Hedgehog-cactus . . . . . .  
Hedgehyssop . . . . . . . .  
H e  l i o p s i s  . . . . . . . . .  
Heliotrope . . . . . . . . .  
Hemicarpha . . . . . . . . .  
Memiptelea . . . . . . . . .  
Hemlock . . . . . . . . . .  
H e m p  . . . . . . . . . . . .  
Hen-and-chickens . . . . . .  
Hickory . . . . . . . . . .  
Hogpeanut . . . . . . . . .  
H o l l y f e r n  . . . . . . . . .  
Hollyhock . . . . . . . . .  
Honey locus t  . . . . . . . . .  
HOP . 0 

Hophornbeam . . . . . . . .  
Horehound . . . . . . . . .  
Hornbeam . . . . . . . . . .  
Horned-pondweed . . . . . .  
H o r s e c h e s t n u t  . . . . . . .  
H o r s e g e n t i a n  . . . . . . . .  
H o r s e r a d i s h  . . . . . . . .  
Horsetail . . . . . . . . .  
Houndstongue . . . . . . . .  
Hydrangea . . . . . . . . . .  
Hymenopappus . . . . . . . . . .  
Hymenoxys . . . . . . . . .  
Hypoxis . . . . . . . . . .  

Hol ly  . . . . . . . . . . .  
Honewort . . . . . . . . . .  
Honeysuckle . . . . . . . .  

. Habendria . . . . . . . . . . .  32 \ 

. C o n r i n g i a  . . . . . . . . . . .  50 

. C r a t a e g u s  . . . . . . . . . . .  7 1  

. C e l t i  s. . . . . . . . . . . . .  69 

.Crepi  s. . . . . . . . . . . . .  4 0  . Hierac ium . . . . . . . . . . .  4 2  

. C o r y l u s  . . . . . . . . . . . . .  70 

.Ech inoce reu  s. . . . . . . . . .  5 1  

.Gra t io l  a. . . . . . . . . . . .  53 . H e l i o p s i s  . . . . . . . . . . .  42 

. H e l i o t r o p i u  m. . . . . . . . . .  54 

.Hernicarph a. . . . . . . . . . .  31 

.Hemipte le  a. . . . . . . . . . .  73  . Tsuga . . . . . . . . . . . . .  82 

.Cannabis  . . . . . . . . . . . . .  48 

.Sempervivum . . . . . . . . . .  63 . Carya  . . . . . . . . . . . . .  69 

.Amphicarp a. . . . . . . . . . . .  34 

. I l e x .  . . . . . . . . . . . . .  73  . Polys t i chum . . . . . . . . . .  22 

. A l t h a e a  . . . . . . . . . . . . .  46 

. C r y p t o t a e n i  a. . . . . . . . . . .  50 . Q l e d i t s i a  . . . . . . . . .  36, 73 

. L o n i c e r  a. . . . . . . . . . . .  74 

.Humulus . . . . . . . . . . . .  54 

75 . O s t r y  a. . Marrubium . . . . . . . . . . .  57 
.Carp inu  s. . . . . . . . . . . .  68 
. Z a n n i c h e l l i  a. . . . . . . . . . .  34 
.Aesculu s. . . . . . . . . . . .  67 . Tr ios t eum . . . . . . . . . . .  65  . Armoracia . . . . . . . . . . .  47 

. Cynoglossum . . . . . . . . . .  51 

.Hydrangea . . . . . . . . . . .  73  

. Hymenoxys . . . . . . . . . . .  4 2  . Hypoxis . . . . . . . . . . . .  32 

. . . . . . . . . . . .  

.Equisetum . . . . . . . . . . .  21 

.Hymenopappu s. . . . . . . . . .  4 2  

I n d i a n g r a s s  . . . . . . . . .  Sorghas t rum . . . . . . . . . .  28 
I n d i a n p i p e  . . . . . . . . . .  Monotropa . . . . . . . . . . .  58 
I n d i a n p l a n t a i n  . . . . . . . .  Cacal ia  . . . . . . . . . . . .  39 
I n d i g o  . . . . . . . . . . .  . I n d i g o f e r  a. . . . . . . . . . .  73 
I n d i g o b u s h  . . . . . . . . . .  Amorpha . . . . . . . . . . . .  34 
Ir is  . . . . . . . . . . . .  .Iris. . . . . . . . . . . . . .  33 
Ironweed . . . . . . . . . .  .Vernonia .  . . . . . . . . . . .  45 
Ivy  . . . . . . . . . . . .  .Heder a.  . . . . . . . . . . . .  73 

Jack.in.the.pulpit . . . . .  . A r i s a e m  a .  . . . . . . . . . . .  32 
J e t b e a d  . . . . . . . . .  ; ..Rhodotypo s. . . . . . . . . . .  78 ( 

Jimsonweed . . . . . . . . . .  . 'Datura.  . . . . . . . . . . . .  5 1  
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. Joepyeweed . . . . . . . . .  .Eupatorium. . . . . . . . . . .  41 
J u j p b e  . . . . . . . . . . .  . Z i z i p h u s  . . . . . . . . . . . .  83 
J u n e g r a s s  . . . . . . . . .  .Koeleria . . . . . . . . . . . .  26 
J u n i p e r  . . . . . . . . . . .  J u n i p e r u s  . . . . . . . . . . .  74 
J u p i t e r s b e a r d  . . . . . . . .  .Centhranthus  . . . . . . . . . .  49 

Katsuratree . . . . . . . .  . C e r c i d i p h y l l u  m. . . . . . . . .  69 
Kerria . . . . . . . . . . .  .Kerria. . . . . . . . . . . . . .  74 
K i t t e n t a i l s  . . . . . . . . .  Besseya  . . . . . . . . . . . .  47 
Knotweed . . . . . . . . . .  .Polygonum . . . . . . . . . . .  61 
Kochia . . . . . . . . . . .  .Kochi a. . . . . . . . . . . . .  55 
Laburnum . . . . . . . . . .  
Ladiestresses . . . . . . .  
Ladyfern  . . . . . . . . . .  
L a d y s l i p p e r  . . . . . . . .  
Larch 
Larkspur  . . . . . . . . . .  
Lavender  . . . . . . . . . .  
Leadp lan t  
Lespedeza . . . . . . . . .  

t L e t t u c e  . . . . . . . . . .  
Licorice 
L i l a c  . . . . . . . . . . .  
L i l y  . . . . . . . . . . . .  
Linden . . . . . . . . . . .  
L i p f e r n  . . . . . . . . . .  
L o b e l i a  
Loco . . . . . . . . . . . .  
Locoweed . . . . . . . . . .  
Locus t  . . . . . . . . . . .  
Lomatiurn 
L o o s e s t r i f e  . . . . . . . .  
Lopseed . . . . . . . . . .  
L o u s e w o r t  . . . . . . . . .  
Lovegrass  

... - . . . . . . . . . . .  
-’ . -.I 

I 
. . . . . . . . .  

. . . . . . . . . .  
L i l y - o f - t h e - v a l l e y  . . . . .  

’. 1 

I 
i 
I Lythrurn . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  
Lupine . . . . . . . . .  . . .  

Maackia . . . . . . . . . .  
Magnolia . . . . . . . . . .  
Mahonia 
M a i d e n h a i r f e r n  
Mallow . . . . . . . . . . .  
Mannagrass . . . . . . . . .  
Maple 
Marigold . . . . . . . . . .  
Marshelder  
Marshfern . . . . . . . . .  

. . . . . . . . . .  I 
1 
I 

. . . . . . .  

. . . . . . . . . . .  
M a r i p o s a l i l y  . . . . . . . .  . . . . . . . . .  

1 

.Laburnum. . . S p i r a n t h e s .  

.Athyr iu  m. . 
.Cypripedium . L a r i x  . . .  
.Delphinium. . Lavandula  . . Amorpha . . 
.Lespedeza . . ~ a c t u c a  . . . G l y c y r r h i z a  
.Syr inga  ... 
. L i l i u  m. . .  . C o n v a l l a r i a  . T i l i a  . . .  . Che i l a n  t h e s  
.Lobe l i a  . . 
. A s t r a g a l u s .  . Oxytropis . . Robin id  . . 
.Lomatiurn . . . L y s  imach ia  . 
.Phrym a. . .  . P e d i c u l a r i s  
.Eragrostis. 
r up i-nuG . . . Lythrum . . 
. Maackia . . 
.Magnolia. . 
.Mahonia . . 
.Adiantum. . . Malva . . .  
. G l y c e r i  a. . 
.Acer. . . 
.Dyssodi a. . . C a l o c h o r t u s  . Iva . . . .  . The 1 yp te  r is 

. . . . . . . . . . .  74 . . . . . . . . . .  34 . . . . . . . . . .  21 . . . . . . . . . . .  32 . . . . . . . . . .  74 . . . . . . . . . .  51 . . . . . . . . . . .  74 . . . . . . . . . .  34 . . . . . . . . . .  36 . . . . . . . . .  0 . 4 2  . . . . . . . . . .  36 . . . . . . . . . .  81 . . . . . . . . . .  33 . . . . . . . . . . . .  32 . . . . . . . . . .  81 . . . . . . . . . .  21 . . . . . . . . . .  56 . . . . . . . . . .  35 . . . . . . . . . .  37 . . . . . . . .  3 7 ‘ 7 9  . . . . . . . . . .  56 . . . . . . . . . .  56 . . . . . . . . . .  60 . . . . . . . . . .  59 . . . . . . . . . .  25 . . . . . . . . . .  36 . . . . . . . . . .  57 

. . . . . . . . .  - 7 5  . . . . . . . . . .  75 . . . . . . . . . .  75 . * .  . . . . . . .  21 . . . . . . . . . .  57 . . . . . . . . . .  26 . . . . . . . . . .  66 . . . . . . . . . .  40 . . . . . . . .  9 - 3 2  . . . . . . .  0 9 . 4 2  . . . . . . . . .  9 2 2  
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I . , , ,  Marsh-marigold . . 
Mayweed . . . . .  
Meadowrue . . . .  
Medic . . . . . .  
Melic . . . . . .  
M e n t z e l i a  . . . .  
Mercury . . . . .  
M i l f o i l  . . . . .  
Milkvetch  . . . .  
Milkweed . . . . .  
Milkwort  . . . . .  
Mint . . . . . . .  
Mockorange . . . .  
Monkeyflower . . .  
Moonseed . . . . .  
Morningglory . . .  
Mosqui tofern  . . .  
Motherwort . . . .  
Mountainash . . .  
Mounta in - l au re l  . 
Mountain-mahogany 
Mountain-mint . . 
M o u s e t a i l  . . . .  
Mudplanta in  . . .  
Mudwort . . . . .  
Muhly . . . . . .  
Mulberry . . . . .  
M u l l e i n  . . . . .  
Musineon . . . . .  
Mustard . . . . .  

. Mayapple . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  

.Podophyl lum . . . . . . . . . .  6 1  

. T h a l i c t r u  m. . . . . . . . . . .  6 4  

.Medicag 0.  . . . . . . . . . . .  36 

.Melic a. . . . . . . . . . . . .  26 

.Acalypha. . . . . . . . . . . .  45 

.Myr iophy l lu  m. . . . . . . . . .  58 

. A s t r a g a l u s .  . . . . . . . . . .  35 

.Asclepias . . . . . . . . . . .  47 

.Polygala. . . . . . . . . . . .  6 1  

.Menth a. . . . . . . . . . . . .  57 

. P h i l a d e l p h u s .  . . . . . . . . .  76 . Mimulus . . . . . . . . . . . . .  57 . Menispermurn . . . . . . . . . .  57 

.Ipomoea . . . . . . . . . . . .  54 

.Azo11 a. . . . .  .' . . . . . . .  2 1  

.Leonuru s .  . . . . . . . . . . .  55 

.Sorbu s .  . . . . . . . . . . . .  80 

. K a l r n i  a .  . . . . . . . . . . . . .  74 . Cercocarpus . . . . . . . . . .  69 

.Pycnanthemu m. . . . . . . . . . .  62 

.Myosuru s .  . . . . . . . . . . .  58 

. H e t e r a n t h e r  a. . . . . . . . . .  32 . Lirnosella . . . . . . . . . . .  55 . 

.Muhlenberg i  a. . . . . . . . . . .  2 6 '  . Idorus . . . . . . . . . . . . .  75 . Verbascurn . . . . . . . . . . .  65 

.Musine0 n. . . . . . . . . . . .  58 

-Anthemis*  . . . . 38 

. M e n t z e l i a  . . . . . . . . . . .  57 

. .  

.Brassica. Sisyrnbriurn . . . .  4 8 .  64 

Naiad . . . . . . . . . . . .  Najas . . .  
N a i l w o r t  . . . . . . . . . . .  .Pa ronych ia .  
N a s t u r t i u m  . . . . . . . . .  .Nas tu r t ium.  
N e e d l e g r a s s  . . . . . . . . . . .  S t i p a  . . .  
Nelumbo . . . . . . . . . .  -.Nelumbo . .  
Nicandra  . . . . . . . . . .  .N icandr  a. . 
Nigh t shade  . . . . . . . . .  .Solanum . .  
Ninebark . . . . . . . . . . .  Physoca rpus  

. . . . . . . . . .  33 . . . . . . . . . .  59 .-..- .-. -.- .--. . . .  5 8  . . . . . .  0 . 0 . 2 9  . . . . . . . . . .  58 . . . . . . . . . .  5 8  . . . . . . . . . .  64 . . . . . . . . . .  76 

Oak . . . . . . . . . . . . .  Q u e r c u s  . . . . . . . . . . . .  78 
O a t  . . . . . . . . . . . .  . A v e n a .  . . . . . . . . . . . .  23 
Onion . . . . . . . . . . .  .Al l ium. . . . . . . . . . . . .  3 1  
Orach . . . . . . . . . . .  . A t r i p l e  x. . . . . . . . . . . .  47 

O r c h i s  . . . . . . . . . . .  .Orch i s .  . . . . . . . . . . . .  3 3  
Osage-orange . . . . . . . . .  Maclura  . . . . . . . . . . . .  75 
Othake . . . . . . . . . . . .  P a l a f o x i a  . . . . . . . . . . .  4 3  

Oxeyedaisy  . . . . . . . . .  .Chrysanthemum . . . . . . . . .  40 

O r c h a r d g r a s s  . . . . . . . .  . D a c t y l i  s .  . . . . . . . . . . .  24 

Owlc lover  . . . . . . . . . . . .  O r t h o c a r p u s  . . . . . . . . . .  59 ( 
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P a i n t b r u s h  . . . . . . . . .  . C a s t i l l e J  a .  . . . . . . . . . .  48 
Paqicum . . . . . . . . . .  . D i c h a n t h e l i u m .  Panicum . . .  24. 27 
P a r r o t i a  . . . . . . . . . .  .parrot i  a. . . . . . . . . . . .  76 
P a r s l e y  . . . . . . . . . .  .Cyrnopteru s. . . . . . . . . . .  51 
P a r s n i p  . . . . . . . . . . .  P a s t i n a c a  . . . . . . . . . . .  59 
P a r t r i d g e p e a  . . . . . . . .  . C a s s i  a. . . . . . . . . . . . .  35 
Paspalurn . . . . . . . . . .  .Paspal urn. . . . . . . . . . . .  27 
Pau lownia  . . . . . . . . .  . P a u l o w n i a  . . . . . . . . . . . .  76 
Pawpaw . . . . . . . . . . . .  Asimina  . . . . . . . . . . . .  68 
P a x i s  t ima . . . . . . . . . .  P a x i s t  irna . . . . . . . . . . .  76 
Peach  . . . . . . . . . . .  .P runu  s. . . . . . . . . . . . .  77 
P e a r  . . . . . . . . . . . . .  P y r u s  . . . . . . . . . . . . .  78 
P e a r l b u s h  . . . . . . . . . .  E x o c h o r d a  . . . . . . . . . . .  7 2  
P e a r l y - e v e r l a s t i n g  . . . . . .  A n a p h a l i s  . . . . . . . . . . .  38 
P e a s h r u b  . . . . . . . . . .  .Caragan a. . . . . . . . . .  35. 68 
P e a v i n e  . . . . . . . . . .  . L a t h y r u  s. . . . . . . . . . . . .  36 

.- P e c t i s  . . . . . . . . . . .  . P e c t i  s. . . . . . . . . . . . .  4 3  
P e l l i t o r y  . . . . . . . . .  . P a r i e t a r i  a. . . . . . . . . . .  59 
P e n n y c r e s s  . . . . . . . . . .  T h l a s p i  . . . . . . . . . . . . .  6 5  
P e n n y r o y a l  . . . . . . . . .  .Hedeoma . . . . . . . . . . . .  5 4  
Pens t emon  . . . . . . . . .  . pens t emon  . . . . . . . . . . .  59 

b h  Pepperweed . . . . . . . . .  .Lepidiu m. . . . . . . . . . . .  55 
P e p p e r w o r t  .Marsile a. 2 1  
P e r i w i n k l e  .V inca  66  
Persimmon . . . . . . . . . .  Diospyros . . . . . . . . . . .  7 1  

Pigweed . . . . . . . . . .  .Amaranthu s. . . . . . . . . . .  46 
P i l l w o r t  . . . . . . . . . . .  P i l u l a r i a  . . . . . . . . . . .  2 1  
P i n c u s h i o n  . . . . . . . . . .  C o r y p h a n t h a  . . . . . . . . . .  50  
P i n e  . . . . . . . . . . . . .  P i n u s  . . . . . . . . . . . . .  76 
P i n e d r o p s  . . . . . . . . .  . P t e r o s p o r  a. . . . . . . . . . .  6 2  
P i n k  . . . . . . . . . . . .  .Dianthus.  . . . . . . . . . . .  51 
Pinweed .Lechea  55 
P l a n e t r e e  . P l a t a n u  s. 77 
P l a n t a i n  . . . . . . . . . .  . p l a n t a g o .  . . . . . . . . . . .  60 
Plum . . . . . . . . . . . .  .P runu  s. . . . . . . . . . . . .  77 
P o i s o n h e m l o c k  . . . . . . .  .Con.iu m. . . . . . . . . . . . .  50 
P o k e b e r r y  . . . . . . . . .  .Phy to l - acc  a. . . . . . . . . . .  60 
P o l y g a l a  . . . . . . . . . .  . P o l y g a l a  . . . . . . . . . . . .  6 1  
Pondweed . . . . . . . . . . .  Potamoge ton  . . . . . . . . . .  33  
P o p l a r  . . . . . . . . . . . .  P o p u l u s  . . . . . . . . . . . .  7 7  
Poppy . . . . . . . . . . . .  Papaver . . . . . . . . . . . .  59 
Poppymallow C a l l i r h o e  48 
P o t a t o b e a n  Apios 34 
Pove r tyweed  . . . . . . . . .  M o n o l e p i s  . . . . . . . . . . .  58  
P r a i r i e c l o v e r  . . . . . . .  .Petalostemo n. . . . . . . . . .  37 
P r a i r i e c o n e f l o w e r  . . . . .  .Rat ibid a. . . . . . . . . . . .  4 3  
P r a i r i e g e n t i a n  . . . . . . . .  E u s t o m a  . . . . . . . . . . . .  52 
P r a i r i e - p a r s l e y  . . . . . .  . P o l y t a e n i  a. . . . . . . . . . .  6 1  
P r i c k l y a s h  . . . . . . . . .  .Zan thoxy lum . . . . . . . . . .  8 3  
P r i c k l y p e a r  . . . . . . . . .  O p u n b a  . . . . . . . . . . . . .  59 
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P r i c k l y p o p p y  . . . . . . . .  
Pr incesp lume  . . . . . . . .  
P r i n s e p i a  . . . . . . . . .  
P r i v e t  . . . . . . . . . . .  
Punc t u r  e v  i n e  . . . . . . . .  
P u r p l e t o p  . . . . . . . . .  
P u r s l a n e  . . . . . . . . . .  
P u s s y t o e s  . . . . . . . . .  

.Argemon e. . . . . . . . . . . .  47 

. S t a n l e y  a. . . . . . . . . . . .  64 . e r i n s e p i a  . . . . . . . . . . .  77 . Ligus t rum . . . . . . . . . . .  74 

. T r i b u l u  s. . . . . . . . . . . .  65 

. P o r t u l a c a  . . . . . . . . . . . .  6 1  

. A n t e n n a r i  a. . . . . . . . . . .  38 

. T r i d e n s  . . . . . . . . . . . .  29 

Q u a c k y r a s s  . . . . . . . . .  .Agropyron . . . . . . . . . . .  2 2  
Quickweed . . . . . . . . . .  G a l i n s o g a  . . . . . . . . . . .  41 
Q u i l l w o r t  . . . . . . . . . .  Isoetes . . . . . . . . . . . . .  2 1  
Quince . . . . . . . . . . .  .Cydonia . . . . . . . . . . . .  7 1  

R a b b i t b r u s h  . . . . . . . .  
R a b b i t f o o t g r a s s  . . . . . .  
Radi sh  . . . . . . . . . . . .  
Ragweed . . . . . . . . . .  
R a i s i n - t r e e  . . . . . . . .  
Raspber ry  . . . . . . . . .  
K a t t l e s n a k e f e r n  . . . . . .  
R a t t l e s n a k e - r o o t  . . . . . .  
Ravennagrass .  . . . . . . . .  
Redbud . . . . . . . . . . .  
Reed . . . . . . . . . . . .  
Reedgras s  . . . . . . . . .  
Rhubarb . . . . . . . . . .  
Ricegrass . . . . . . . . .  
Rivergrass . . . . . . . . .  
Rockcres s  . . . . . . . . .  
Rocket  . . . . . . . . . . .  
Rockjasmine . . . . . . . .  
Rose . . . . . . . . . . . .  
R o s e m a l l o w  . . . . . . . . .  
Rosinweed . . . . . . . . .  
R u b b e r t r e e  . . . . . . . . . .  
R u e l l i a  . . . . . . . . . .  
Rush . . . . . . . . . . . .  
Rushpea . . . . . . . . . .  
Rye . . . . . . . . . . . .  
R y e g r a s s  . . . . . . . . . .  

. ChrysothamnuS . . . . . . .  40. 70 . Polypogon . . . . . . . . . . .  27 

.Raphanu s. . . . . . . . . . . .  62 

.Ambrosia. . . . . . . . . . . . .  38 . Hovenia . . . . . . . . . . . .  73  

.Rubus . . . . . . . . . . . . . .  79 

. B o t r y c h i u  m. . . . . . . . . . . .  2 1  

. P r e n a n t h e  s. . . . . . . . . . .  43 . E r i a n t h u s  . . . . . . . . . . .  25 

. C e r c i s .  35. 69 

.Phragmi te  s. . . . . . . . . . .  27 . Calamagrostis . . . . . . . . .  24 

.Rheum . . . . . . . . . . . . .  62 

. S c o l o c h l o  a. . . . . . . . . . .  28 

.Arabi s. . . . . . . . . . . . .  46  

. H e s p e r i  s. . . . . . . . . . . .  54 . Androsace . . . . . . . . . . .  46 

.Rosa . . . . . . . . . . . . . .  79 

. H i b i s c u s .  . . . . . . . . . . .  54 

. S i l p h i u  m. . . . . . . . . . . .  4 4  

.Eucommi a. . . . . . . . . . . .  7 1  . R u e l l i a  . . . . . . . . . . . .  62 

. Juncu  s. . . . . . . . . . . . .  3 1  

.Secal e. . . . . . . . . . . . .  28 

. L o l i u  m. . . . . . . . . . . . .  26 

. . . . . . . . . .  
( 

. O r y z o p s i s  . . . . . . . . . . .  27 

. C a e s a l p i n i a  . . . . . . . . . .  35 

! 

Sage . . . . . . . . . . . .  . S a l v i a .  . .  
S a g e b r u s h  . . . . . . . . .  .Artemisia . 
Sagewor t  . . . . . . . . . .  . A r t e m i s i a  . 
S a i n f o i n  . . . . . . . . . .  .Onobrychi  s. 
S t  . j o h n s w o r t  . . . . . . .  .Hypericum . 
S a l s i f y  . . . . . . . . . .  .Tragopogo n. 
S a l t b u s h  . . . . . . . . . .  . A t r i p l e  x .  . 
S a l t g r a s s  . . . . . . . . . .  8 . D i s t i c h l i s .  
Sal twort  . . . . . . . . . . .  S a l s o l a  . .  

. . . . . . . . . .  63 . . . . . . . .  38. 67 . . . . . . . . . .  38 . . . . . . . . . .  37 . . . . . . .  . 5 4 .  73 . . . . . . . . . .  45 . . . . . . . . .  47. 68 . . . . . . . . . .  25 . . . . . . . . . . .  6 3  ! 
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Sandbur  . . . . . . . . . .  
Sand y r a s  s . . . . . . . . .  
Sand 1 i 1 y . . . . . . . . . .  
Sandreed  . . . . . . . . . .  
Sandvine  . . . . . . . . . .  
Sandwort  . . . . . . . . . .  
S a n i c l e  . . . . . . . . . .  
S a s s a f r a s  . . . . . . . . .  
Scorpionweed 
S c o u r i n j r u s h  . . . . . . . .  
S c u r f p e a  . . . . . . . . . .  
Sedge . . . . . . . . . . .  
Seedbox . . . . . . . . . .  
Seepweed . . . . . . . . . .  
S e l f h e a l  . . . . . . . . . .  
Senna . . . . . . . . . . .  
S e n s i t i v e b r i a r  . . . . . . .  
S e n s i t i v e f e r n  . . . . . . .  
S e r v i c e b e r r y  . . . . . . . .  
S h e p h e r d s p u r s e  . . . . . . .  1 S h i e l d f e r n  . . . . . . . . .  
S h o o t i n j s t a r  . . . . . . . .  
S h o r t h u s k  . . . . . . . . .  

i S h r u b a l t h e a  . . . . . . . .  
( ) S i d a  . . . . . . . . . . . .  

S i l v e r b e l l  . . . . . . . . .  
S i l v e r g r a s s  . . . . . . . .  I S k e l e t o n p l a n t  . . . . . . .  
S k u l l c a p  . . . . . . . . . .  
Slende r -ph lox  . . . . . . .  I S l o u y h y r a s s  . . . . . . . .  
Smartweed . . . . . . . . .  
Smoketree . . . . . . . . .  
S n a k e c o t t o n  . . . . . . . .  
Snakeweed 
Sneezeweed 
Snowbel l  . . . . . . . . . .  
Snowdrop . . . . . . . . . .  
Snowberry . . . . . . . . .  
S o a p b e r r y  . . . . . . . . .  
Soapweed . . . . . . . . . .  
Solomonplume . . . . . . . .  
Solomonseal  
Sophora  . . . . . . . . . .  
Sorghum . . . . . . . . . .  
S o w t h i s  t l e  
S p a n g l e t o p  . . . . . . . . .  
Speedwel l  . . . . . . . . .  
Spermolep i s  . . . . . . . .  
S p i c e b u s h  . . . . . . . . .  

i Sandverbena  . . . . . . . .  
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.Cenchru s. . . .  . T r i p l a s i s  . . .  . Leucocrinum . . . Calan iov i l f a  . . . Abronia  . . . .  . Cynanchum . . .  

. A r e n a r i  a. . . .  

. S a n i c u l  a. . . .  

. S a s s a f r a s  . . .  

. P h a c e l i  a. . . .  

.Equisetum . . .  

.Psorale a. . . .  

.Carex . . . . .  

.Suaed a. . . . .  

.Prune11 a. . . .  

. C a s s i  a. . . . .  . S c h r a n k i a  . . .  . Onoclea  . . . .  
,Ame.lanchier . . 
.Capsel l  a. . . .  
. Dodecatheon . . Brachyely t rurn  . 
.H ib i scus .  . . .  
.Sid a. . . . . . .  . Halesia . . . .  
.Miscanthu  s .  . .  
.Lygodesrni a. . .  . S c u t e l l a r i a  . : . Microsteris . . 
.Beckrnanni a. . .  
.Polygonum . . .  . C o t i n u s  . . . .  
. F r o e l i c h i  a. . .  . G u t i e r r e z i a  . . 

- .Helenium. . . .  
. G a l a n t h u s  . . .  
.Symphoricarpo s. 

.Yucca . . . . .  . S m i l a c i n a  . . .  . Polygonaturn . . 

.Sophora . . . .  

.Sorghum . . . .  . Sonchus . . . .  

. L e p t o c h l o  a. . .  

.Veronica .  . . .  . S p e r m o l e p i s  . . . L i n d e r a  . . . .  

.Ludwicji a. . . .  

. D r y o p t e r i  s .  . .  

.s tyrax: . . . .  

.Sapindu s. . . .  
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S p i d e r w o r t  . . . . . . . . .  
Spike f  e s c u e  . . . . . . . .  
Spikemoss . . . . . . . . .  
Spikena rd  . . . . . . . . .  
Spikesedge  . . . . . . . . .  
S p i n d l e t r e e  . . . . . . . .  
S p i r e a  . . . . . . . . . . .  
S p r i n g b e a u t y  . . . . . . . .  

S q u i r r e l t a i l  . . . . . . . .  
S t e n o s i p h o n  . . . . . . . .  
S t e p k a n d r a  . . . . . . . . .  
Stewartia . . . . . . . . .  
S t i c k s e e d  . . . . . . . . .  
S t i n g i n g - n e t t l e  . . . . . .  
S t o n e c r o p  . . . . . . . . . .  
S t r a w b e r r y  . . . . . . . . .  
Sumac . . . . . . . . . . .  
Sunf lower  . . . . . . . . .  
S w e e t c i c e l y  . . . . . . . .  
Sweetclover . . . . . . . .  
Sweetflag . . . . . . . . . .  
Sweetyum . . . . . . . . . .  
S w e e t s p i r e  . . . . . . . . .  

S p r u c e  . . . . . . . . . . .  
Spurge . . . . . . . . . . .  

Sycamore . . . . . . . . . .  
Tamar isk  . . . . . . . . . .  
Tansy . . . . . . . . . . .  
Tansybush . . . . . . . . .  
Tansymustard  . . . . . . . .  
Thaspium . . . . . . . . . .  
Thelypody . . . . . . . . .  
T h i s t l e  . . . . . . . . . .  
Threeawn . . . . . . . . . . .  
Thyme . . . . . . . . . . .  
T i c k c l o v e r  . . . . . . . . .  
Timothy . . . . . . . . . .  
T o a d f l a x  . . . . . . . . . .  
Tomato . . . . . . . . . . .  
Toothcup . . . . . . . . . .  
Toothwor t  . . . . . . . . .  
Touch.me.not . . . . . . . .  
Townsendia . . . . . . . . .  
Tree.of.heavan . . . . . . .  
T r e f o i l  . . . . . . . . . .  
Trumpet.vine . . . . . . . .  
Tumblegrass  . . . . . . . . .  
Umbre l l ap ine  . . . . . . . .  
Umbrel l a p l a n t  . . . . . . . .  

. T r a d e s c a n t i  a. . . . . . . . . .  34 

.Leucopo a. . . . . . . . . . . .  26 

. S e l a g i n e l l a  . . . . . . . . . .  22 

.k ra l i  a. . . . . . . . . . . . .  46 

. E l e o c h a r i  s .  . . . . . . . . . .  30 

.Euonymus. . . . . . . . . . . .  7 1  

. S p i r a e a  . . . . . . . . . . . . .  80 . C l a y t o n i a  . . . . . . . . . . .  49 . Picea . . . . . . . . . . . . .  76  

.Euphorbia  . . . . . . . . . . .  5 1  

. S i t a n i o  n .  . . . . . . . . . . .  28 . S t e n o s i p h o n  : . . . . . . . . .  64 

.S tephanandr  a. . . . . . . . . .  8 1  . S t e w a r t i a  . . . . . . . . . . .  81 

.Hacke l i a .  Lappula  . . . . .  53. 55 

.Urtic a. . . . . . . . . . . . .  65 

.Sedum . . . . . . . . . . . . .  63 

. F r a g a r i  a .  . . . . . . . . . . . .  53 

.Rhus. . . . . . . . . . . . . .  78 

. H e l i a n t h u  s. . . . . . . . . . .  42 . Osmorhiza . . . . . . . . . . .  59 . M e l i l o t u s  . . . . . . . . . . . .  36 

. A C o r u  s. . . . . . . . . . . . .  3 1  
-Liquidambar  . . . . . . . . . .  74 
.Ite a. . . . . . . . . . . . . .  73 
. P l a t a n u  s. 77 

. Tamarix . . . . . . . . . . . .  81 . Tanacetum . . . . . . . . . . .  44 

.Chamaeba t i a r i  a. . . . . . . . .  69 . D e s c u r a i n i a  . . . . . . . . . .  51 

.Thaspiu  m.  . . . . . . . . . . .  65 . Thelypodium . . . . . . . . . .  65 

.Carduus.  C i r s ium.  
Onopordum . . . . . . . .  40,  58 

. A r i s t i d  a .  . . . . . . . . . . .  23 

.Thymus. . . . . . . . . . . . .  65 . Desmodiurn . . . . . . . . . . .  36 

.Ph leu  m .  . . . . . . . . . . . .  27 

. L i n a r i a  . . . . . . . . . . . .  55 

.Lycoper s i cu  m. . . . . . . . . .  56 

.Rota1 a. . . . . . . . . . . . .  62 

. D e n t a r i  a. . . . . . . . . . . .  5 1  

. I m p a t i e n s  . . . . . . . . . . .  54 

.Townsendi a. . . . . . . . . . .  4 4  

. A i l a n t h u s  . . . . . . . . . . .  67 

.Lo tus  . . . . . . . . . . . . .  36  . Camps i s  . . . . . . . . . . . .  68 . Schedonnardus  . . . . . . . . .  28 

. S c i a d o p i t y s  . . . . . . . . . .  80 . ~ r i o g o n u r n  . . . . . . . . . . .  7 1  

. . . . . . . . . . .  
. .  ( 

( 
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V e l v e t l e a f  . . . . . . . . .  .Abu t i lon .  . . . . . . . . . . .  45 
Vequg- lookingglass  . . . . . .  T r i o d a n i s  . . . . . . . . . . .  65 
Verbgk . . . . . . . . . .  .Verbena . . . . . . . . . . . .  65 
Vetch . . . . . . . . . . .  . L a t h y r u s ,  Vicia  . . . . . .  36, 38 
Viburnum . . . . . . . . . .  .Viburnum. . . . . . . . . . . .  82 
Violet  . . . . . . . . . . .  . V i o l a  . . . . . . . . . . . . .  66 

( . . i  

I 
Waf e r a s h  . . . . . . . . . .  
Wal l f lower  . . . . . . . . .  
Walnut . . . . . . . . . . .  i Watercress . . . . . . . . .  
Waterhemlock . . . . . . . .  
Waterhemp . . . . . . . . .  
Waterhyssop . . . . . . . .  
W a t e r l e a f  . . . . . . . . .  
H a t e r l i l y  

-i’ . 1 W a t e r p a r s n i p  . . . . . . . .  
. . .  ’ Water -parsn ip  . . . . . . .  

W a t e r p l a n t a i n  . . . . . . .  
Waterpod . . . . . . . . . .  

, t Water.starwort . . . . . . .  
Waterwort . . . . . . . . .  
Waxweed . . . . . . . . . .  

I Wedgegrass . . . . . . . . .  
( ) W h e a t  . . . . . . . . . . .  . Wheatgrass  . . . . . . . . .  
- . Whitlow.wort . . . . . . . .  

Widgeongrass. . . . . . . . . .  
Wildbean . . . . . . . . . .  
Wild-cucumber . . . . . . .  
Wild ind igo  . . . . . . . . .  
Wildrice 
Wildrye . . . . . . . . . .  
W i l l o w  . . . . . . . . . . .  
Willowherb . . . . . . . . .  
Windmi l lg ra s s  . . . . . . .  
Wingnut . . . . . . . . . .  
W i n t e r c r e s s  . . . . . . . .  
W i n t e r f a t  . . . . . . . . .  
Wisteria . . . . . . . . . .  
U i t c h g r a s s  ] Witch-hazel  . . . . . . . .  
W o l f f i a  . . . . . . . . . .  
Woodmint . . . . . . . . . .  
Woodne t t le  . . . . . . . . .  1 Woodreed . . . . . . . . . .  
Woodsia . . . . . . . . . .  
Woodsorrel  . . . . . . . . .  
Woodwaxen . . . . . . . . .  
Vormwood 

W a l k i n g s t i c k  . . . . . . . .  

c_- - . . . . . . . . .  

!k 
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I . . . . . . . . . .  

Winged-pigweed . . . . . . .  

Winte rg reen  . . . . . . . .  I 
. . . . . . . . .  

I . . . . . . . . . .  

. P t e l e  a. . . . . . . . . . . . . .  78 

.Aralia.  . . . . . . . . . . . .  67 

.Erysimum. . . . . . . . . . . .  52 

. Ror ippa  . . . . . . . . . . . .  62 
. .Cicut a. . . . . . . . . . . . .  49 
.Amaranthu s. . . . . . . . . . .  46 

. J u g l a n s  . . . . . . . . . . . .  73 

.Bacop a. . . . . . . . . . . . .  47 

.Hydrophyl lu  m. . . . . . . . . .  54 

.Nymphaea . . . . . . . .  , . . . . . .  58 

.Sium. . . . . . . . . . . . . .  64 

. B e r u l  a. . . . . . . . . . . . . .  47 

. A l i s m  a. . . . . . . . . . . . . .  31 . E l l i s i a  . . . . . . . . . . . .  52 . C a l l ’ i t r i c h e  . . . . . . . . .  .., 48 . E l a t i n e  . . . . . . . . . . . .  52 

.Cuphea.. .  . . . . . . . . . . .  50 

. S p e n o p h o l i s  . . . . . . . . . .  28 

. T r i t i c u m .  . . . . . . . . . . . . .  29 

.Agropyron . . . . . . . . . . .  22 . Draba . . . . . . . . . . . . .  51 

..Ruppia . . . . . . . . . . . . .  33 . S t r o p h o s t y l e s  . . . . . . . . .  37 

. E c h i n o c y s t i  s. . . . . . . . . .  51 

.Baptisia.  . . . . . . . . . . .  35 . Z i z a n i a  . . . . . . . . . . . .  29 

.Agrohordeum. Elymus . . . . .  22, 25 

. S a l i x .  . . . . . . . . . . . . .  79 

. Epi lobium . . . . . . . . . . .  52 . C h l o r i s  . . . . . . . . . . . .  24 . Cyclolorna . . . . . . . . . . . .  . 51 

. P t e r o c a r y  a .  . . . . . . . . . .  78 

.Barbare a. . . . . . . . . . . .  47 . E u r o t i a  . . . . . . . . . . . .  72 

.Py ro la .  . . . . . . . . . . . .  62 

.Wisteria. . . . . . . . . . . .  82 . Leptolorna . . . . . . . . . . .  26 . ~amarnelis . . . . . . . . . . .  73 . W o l f f i a  . . . . . . . . . . . .  34 . B l e p h i l i a  . . . . . . . . . . .  48 

.Laporte a. . . . . . . . . . . .  55 . Cinna . . . . . . . . . . . . .  24 . Woodsia . . . . . . . . . . . .  22 

.oxal’is . .  i . . . . . . . . . .  5 9 -  . G e n i s t a  . . . . . . . . . . . .  72 

. A r t e m i s i a  . . . . . . . . . . . .  *38 
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. . .  Yarrow. . . . . . . . . . .  .Achillea. . . . . . . . . . . .  38 

Yellowhorn. . . . . . . . .  .Xanthoceras . . . . . . . . . .  82 
Yellowroot. . . . . . . . .  .Xanthorhiza . . . . . . . . . .  82 
Yellow-poplar . . . . . . .  .Liriodendron. . . . . . . . . .  74 
Yellowwood. . . . . . . . .  .Cladrastis. . . . . . . . . . .  70 
Yerba-de-tag0 . . . . . . .  .Eclipta . . . . . . . . . . . . .  41 
Y e w . .  . . . . . . . . . .  . T a x u s . .  . . . . . . . . . . .  81 
Zelkova . . . . . . . . . .  .Zelkova . . . . . . . . . . . .  83 
Zoysia. . . . . . . . . . .  .Zoysia. . . . . . . . . . . . .  29 
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F E R N S  A N D  RELATED GENERA 

(Lower V a s c u l a r  P l a n t s )  

1 ADIANTUM pedatum L. ma idenha i r  f e r n  

ATHYRIUM f i l i x - f e m i n a  ( L .  ) Roth 

I AZOLLA mexicana P r e s 1  

l a d y f e r n  

m o s q u i t o f e r n  

I BOTKYCHIUM v i r g i n i a n u m  (L. ) Sw. r a t t l e s n a k e f e r n  

C H E I L A N T H E S  f e e i  Moore s l e n d e r  1 i p f e r n  

C Y S T O P T E R I S  Bernh. 
b u l b i f e r a  ( L . )  Bernh. 

i p r o t r u s a  (Weath.)  B l a s d e l l  . 

- f r a g i l i s  ( L . )  Bernh. . -  

. I  

DRYOPTERIS Adans. 
c r i s t a t a  ( L . )  Gray 
s p i n u l o s a  (O.F .  Muell .)  Watt. 1 +. ! \  

b l a d d e r f e r n  
b u l b e t  b. 
f r a g i l e  b. 
lowland b r i t t l e  f e r n  

s h i e l d f e r n  
c r e s t e d  s .  
s p i n u l o s e  s.' 

E Q U I S E T U M  L .  1 h o r s e t a i l  ; s c o u r i n g r u s h  
a r v e n s e  I;. f i e l d  h. 

( ) ferrissii C l u t e  i n t e r m e d i a t e  s .  
f l u v i a t i l e  L. water h. 
hyemale L. var ,  a f f i n e  (Engelm.) A . A .  t a l l  S.  4 E a t .  (E .  r o b u s t u n  ( A .  B r . )  Engelm.) 
laev iya turn  A .  B r .  ( E .  kansanum S c h a f f n . )  smooth s. 

I I S O E T E S  melanopoda Gay & D u r i e u  prair ie  qu il l w o r t  

M A R S I L E A  v e s t i t a  Hook. & Grev. 
(M. mucronata  A. B r .  ) 

h a i r y  peppe rwor t  

NUTHOLAENA d e a l b a t a  (Pursh) Kunze c'l o a k  f e r n  
( P e l  laea d e a l b a t a  ( P u r s h )  P r a n t l  . ) 

ONOCLEA s ens ib i l i s  L.  seris it  i v e  f e r n  

a d d e r s t o n g u e f e r n  

OSMUNDA L. 
cinnamomea L. 
r e g a l i s  L. 1 

f l o w e r i n g f e r n  
c innamonfern  
r o y a l  f e r n  

PELLAEA a t r o p u r p u r e a  (L. ) Link p u r p l e  c l i f f b r a k e  

P I L U L A R I A  americana A .  B r .  p i 1  lwort 
1 

c 

I 
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P3LYSTICHUM Roth. 
a c r o s t i c h o i d e s  (Michx. 1 S c h o t t  
s e t i f e r u m  'Angu la re  ' 

S E L A G I N E L L A  i3eauv. 
d e n s a  Rydb. 
r u p e s t r i s  ( L . )  Spreng.  

THELYPTGKIS p a l u s t r i s  S c h o t t  

WOODSIA R.  B r .  
o b t u s a  (Spreny  . ) Torr. 
o r e g a n a  D.C. E a t .  

GRASSES 

AEGILOPS c y l i n d r i c a  Host 

AGROHORDEUM macoun i i  (Vasey)  LePage 

AGROPYRON Gaertn.  I 

caninum (L.) Beauv. 
c r i s t a t u m  (L.) G a e r t n .  
dasystachyum (Hook.) S c r i b n .  
e longatum ( H o s t )  Beauv. 
in te rmedium ( H o s t )  Beauv, 
intermedium ( H o s t )  Beauv. var. 

r e p e n s  ( L . )  Beauv. 
s m i t h i i  Rydh. 
s p i c a t u m  ( P u r s h )  S c r i b n .  & Smith  

t r i chophorum Halac. 

AGROSTIS L. 
e x a r a t a  T r i n .  
h y e m a l i s  (Walt .)  BSP 
h y e m a l i s  (Walt . )  BSP v a r .  t e n u i s  

p a l u s t r i s  Huds. 
s t o l o n i f e r a  L. 
t e n u i s  S i b t h .  

(Tuckerm. ) G 1 .  

ALOPECURUS L. 
a equa l i s  Sobol .  
a r u n d i n a c e u s  P o i r .  
c a r o l i n i a n u s  Walt. 
g e n i c u l a t u s  L. 
p r a t e n s i s  L. 

h o l l y f e r n  
c h r i s t m a s f e r n  
a laska f e r n  

c 1 u brno s s ; sp i keinos s 
p r a i r i e  c. 
rock s. 

marsh f e r n  

woodsia 
b l u n t l o b e  w. 
Oregon w. 

f 

. j o i n t e d  goatgrass * 
Macoun w i l d r y e  

w h e a t g r a s s ;  q u a c k g r a s s  
s l e n d e r  w. 
crested w. * 
t h i c k s p i k e  w . 
t a l l  w. * 
i n t e r m e d i a t e  w. * 
p u b e s c e n t  w. * 

\,.* 
( 

q u a c k g r a s s  * 
w e s t e r n  w. 
b luebunch w . 

b e n t g r a s s  
s p i k e  b. 
w i n t e r  b. 
rough b. 

c r e e p i n g  b. * 

c o l o n i a l  b. * 
. r e d t o p  * 

f o x t a i l  
shor tawn f .  
c r e e p i n g  f .  
C a r o l i n a  f .  
water f .  
meadow f .  

i 
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ANDROPOGON L. 
g e r a r d i  Vitman 
h d l  l i i  Hack. 
scoparius ( S e e  S. s copa r ium)  

ARISTIDA L. 
adscens ionis  L. 
b a s  iramea E n g e  l m  . 
b a s i r a m e a  E n g e l m .  v a r .  c u r t i s s i i  

( G r a y )  S h i n n e r s  
longespica P o i r .  
o l i g a n t h a  Xichx. 
p u r p u r e a  N u t t .  
p u r p u r e a  N u t t .  var .  l o n y i s e t a  ( S t e u d . )  

p u r p u r e a  Nu t t .  v a r .  robusta  (Merr.) 
Vasey 

A. a n a  N. Holmgren 

AVENA L. 
f a t u a  L. 
s a t i v a  L. 

B E C K M A N N I A  s y z i g a c h n e  (Steud..  ) Fern .  

BOTHRIOCHLOA s a c c h a r o i d e s  (Sw: ) Rydb’. 
(Andropogon s a c c h a r o i d e s )  

1 
BOUTELOUA Lag. 

c u r t i p e n d u l a  (Michx.) T o r r .  
g r a c i l i s  ( H B K )  G r i f f i t h s  
h i r s u t a  L a g .  

BRACHYELYTKUM e r e c t u m  ( S c h r e b . )  Beauv. . 

BROMUS L. 
a l t i s s i m u s  P u r s h  ( B .  l a t i g l u m i s )  
b i e b e r s t e i n i i  R o e m .  a n d  S c h u l t .  
b r i z a e f o r m i s  F i s c h .  and Mey. ’ 

c a r i n a t u s  Hook. and Arn. 
c i l i a t u s  L. 
c o m m u t a t u s  Schrad .  
i n e r m i s  Leyss .  
j a p o n i c u s  Thunh. 
rnollis L. 
por te r i  ( C o u l t . )  N a s h  
p u b e s c e n s  Muhl. ex Willd.  
s e c a l i n u s  L. 
s q u a r r o s u s  L. 
t e c t o r u m  L. 

) BUCHLOE d a c t y l o i d e s  ( N u t t .  ) Enye.l+m. 

b l u e s  t e m  
b i g  b. 
s a n d  b. 

t h r e e a w n  
s i x w e e k s  t. 
f o r k t i p  t. 
C u r t i s s  t. 

s l i m s p i k e  t. 
p r a i r i e  t. 
p u r p l e  t. 
F e n d l e r  t .  

r e d  t. 

oa t  
w i l d  0 .  * 
common 0. * 

Arne r i c a n  s l o u g h g r a s s  

s i l v e r  b l u e s t e m  

grama 
sideoats g. 
b l u e  g. 
h a i r y  g. 

b e a r d e d  s h o r t h u s k  

brome; c h e a t ;  c h e s s  
e a r l e a f  b. 
meadow b. * 
r a t t l e  b. * 
C a l i f o r n i a  b. 
f r i n g e d  b. 
h a i r y  c h e s s  * 
smooth b. * 
J a p a n e s e  b. * 
s o f t  c. * 
nodding  b. 
Canada b. 
c h e a t  * 
squarrose b. * 
downy b. 

buf f a l o g r a s s  
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CALAMAGROSTIS Adans. ‘i ’ ., 
t c a n a d e n s i s  (Michx.)  Beauv. 

s t r ic ta  ( T i m m . )  Koel 

CALAMOVILFA l o n y - i f o l i a  (Hook.) S c r i b n .  

CATABROSA a q u a t i c a  ( L . )  Beauv. 

CENCHRUS l o n g i s p i n u s  (Hack, ) Fern .  

CHLORIS  Sw. 
v e r t i c i l l a t a  N u t t .  
v i r g a t a  Sw. 

C I N N A  a r u n d i n a c e a  L. 

CYNODON d a c t y  lon (L. ) P e r s  . 
DACTYLIS , g lon ie ra t a  L o  

DANTHONIA spicata  ( L . )  Beauv. 

D I A R R H E N A  anier icana Beauv. 1 

D I C H A N T H E L I U M  ( H i t c h c .  & C h a s e )  Gould 
acurninatum (Sw.) Gould & C l a r k  (Panicum 

lanuginosum, P. l anuginosum var.  
f a s c i c u l a t u r n )  

acurninaturn v a r .  imp l i ca tum ( S c r i b n .  ) 
Gould & C l a r k  ( P .  l anuginosum var. 
iinp 1 i c a t u m  ) 

acuminatum v a r .  1 i n d h e i m e r i  ( N a s h )  Gould 
and  C l a r k  ( P .  l anuginosum var .  
l i n d h e i m e r i  ) 

acurninaturn var.  v i l l o s u m  ( A .  Gray) Gould 
and  C l a r k  (P. p r a e c o c i u s )  

l a t i f s l i u m  ( L . )  Gould & C l a r k  
(P. l a t i f o l i u m )  

l e i b e r g i i  (Vasey)  Freckmann 
( P .  l e i b e r g i i )  

l i n e a r i f o l i u m  ( S c r i b n . )  Gould  
( P .  p e r l o n g u n )  

o l i g o s a n t h e s  ( S c h u l t . )  Gould v a r .  
s c r i b n e r i a n u m  (Nash) Gould 

o l i g o s a n t h e s  ( S c h u l t . )  Gould v a r .  
wilcoxianum (Vasey)  Gould & C l a r k  
( P .  wi lcoxianum)  

( P .  s p h a e r o c a r p o n )  
s p h a e r o c a r p o n  ( E l l . )  Gould 

reedgrass 
b l u e j o i n t  r. 
n o r t h e r n  r. 

prair ie  s a n d r e e d  

b r o o k g r a s s  

f i e l d  s a n d b u r  

c h l o r i s ;  w i n d m i l l g r a s s  
w i n d m i l l g r a s s  
showy c h l o r i s  

s t o u t  woodreed 

be rmudagras s  * 

o r c h a r d g r a s s  * 

p o v e r t y -  d a n t h o n i a  

A m e r i c a n  b e a k g r a i n  

d i c h a n t h e l i u m ;  panic d . 
woolly d. 

t a n g l e d  d .  

Lindheimer  d .  

w h i t e - h a i r e d  d .  

b r o a d l e a f  d .  

L e i b e r g  d .  

s l i m l e a f  d .  

S c r i b n e r  d. 

W i l c o x  d .  

roundsecd  d .  

I 



t : - 2 5 -  
(. 

f 
D I G I T A R I A  H e i s t .  

F i l i a r i s  ( R e t z .  Koel. 
ischaernurn (Schreb .  ) Muhl. 
s a n g u i n a l i s  ( L . )  Scop. 

DISTICHLIS sp ica ta  ( L . )  G r e e n e  v a r .  
s t r i c t a  (Torr . )  B e e t l e  

ECHINOCHLOA Beauv. 
c r u s g a l l i  ( L . )  Beauv. 
mur i ca t a  (Beauv. ) F e r n .  
muricata (Beauv. )  Fern.  var. 

m i c r o s t a c h y a  Wieg. 

E L E U S I N E  i n d i c a  ( L . )  G a e r t n .  

ELYMUS L. 
c a r l a d e n s i s  L. 
c i n e r e u s  S c r i b n .  & Merr. 
j uriceus F i sch .  
v i l l o s u s  Muhl. 
v i r g i n i c u s  L. 

ERAGROSTIS Beauv. I 

c a p i l l a r i s  (L.) N e e s  
c i i i a n e n s i s  ( A l l .  ) E. Mosher 
f r a n k i i  C . A .  Meyer 
h y p n o i d e s  ( L a m . )  BSP 
p e c t i n a c e a  (Michx. )  Nees 
pilosa (L.) Beauv. 
r e p t a n s  (Michx. ) - N e e s  
s p e c t a b i l i s  ( P u r s h )  S t e u d .  
t r i c h o d e s  ( N u t t . )  Wood 

ERIANTHUS r avennae  ( L. ) Beauv. 

EKIOCHLOA c o n t r a c t a  H i t c h c .  . 
FESTUCA L. 

a m e t h y s t i n a  L. 
a r u n d i n a c e a  Schreb .  
o b t u s a  B i e h l e r  
octof lora  Walt. ( V u l p i a  o c t o f l o r a )  
ov i r ia  v a r .  d u r i n s c h u l a  ( L a m .  ) Koch 
o v i n a  va r .  g l a u c a  (Lam.) Koch 
o v i n a  L. v a r .  r y d b e r g i i  S t .  Yves 
pa radoxa  Desv. 
p r a t e n s i s  Huds. 
rubra  L. 
r u b r a  v a r .  comrnuta ta  Gaud. 

F 

crabgrass 
s o u t h e r n  c.  * 
smooth c. * 
h a i r y  c .  * 

i n l a n d  sa l tgrass  

b a r n y a r d g r a s s  
common b.  
rough b. 
small  f l o w e r  b. 

goosegrass * 

w i l d r y e  
Canada w. 
g i a n t .  w. 
R u s s i a n  w. * 
h a i r y  w. 
V i r g i n i a  w . .  

lovegrass 
l a c e y r a s s  
s t i n k g r a s s  * 
s a n d b a r  1. 
t ea l  1. 
C a r o l i n a  1. 
I n d i a  1. * 
c r e e p i n g  1. 
p u r p l e  1. 
s a n d  1. 

r a v e n n a g r a s s  

p r a i r i e  c u p g r a s s  

f e s c u e  
large b l u e  f e s c u e  * 
t a l l  f .  * 
nodding  f .  
s i x w e e k s  f .  
h a r d  f .  * 
d w a r f b l u e  f .  * 
s h e e p  f .  
c l u s t e r  f .  
meadow f .  * 
r e d  f .  
chewings  f .  * 
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1 

GLYCEKLA R .  B r .  I '  .,' 
I .  borealis ( N a s h )  B a t c h .  

g rand i s  S. Wats. 
s t r i a t a  ( L a m .  ) H i t c h c .  

iIORDEUM L. 
j u b a t u m  L. 
p u s i l  lun N u t t .  
v u l g a r e  L. 

HYSTKIX p a t u l a  Moench 

KOELEKIA p y r a m i d a t a  ( L a m . )  Beauv. 

man nag 1: ass 
n o r t h e r n  m.  
American in. 
f o w l  m. 

bar ley 
' f o x t a i l  b. 

l i t t l e  b. 
f i e l d  b. * 

bot t 1 e br  u s hgra s s 

prair ie  j u n e g r a s s  

L E E R S I A  Sw.  cutgrass 
. .  ~ . -  oryzoides ( L . )  Sw. rice c. 

v i r g i n i c a  Wi l ld .  w h i t e g r a s s  
::: ;... - .. .. . . 

.,. . / 

. . .  . , .:.:. 
'.' . . . 

\ 

LEPTOCHLOA f a s c i c u l a r i s  ( L a m . )  Gray bearded spangletop 
t LEPTOLOMA cognaturn ( S c h u l t . )  C h a s e  fa1 1' w i ' t c h g r a s s  

4 

LEUCOPOA k i n g i i  (S. Waks.)  W. 1Xeber spikefescue 

LOLIUM L. 
p e r e n n e  L. var.  a r i s t a t u m  Willd.  
pe renne  L. var. p e r e n n e  

ryegrass 
I t a l i a n  r. * 
perennial  r. * 

MELICA n i t e n s  ( S c r i b n . )  N u t t .  threef lower melic 

MISCANTHUS sacchar i f lor ius  (Maxim.) Hack. si lvergrass * 
s i n e n s i s  A n d e r s s .  eu la l iagrass  * 

NUHLENBEKGIA S c h r e b .  
asper i fol ia  (Nees & Meyen) P a r o d i  
b u s h i i  P o h l  
cusp ida ta  ( T o r r . )  Rydb. ~ 

f i l i f o r m i s  ( T h u r b .  ) Rydb. 
f r o n d o s a  ( P o i r .  ) F e r n .  
glomerata ( W i l l d . )  T r i n .  
m e x i c a n a  (L.) T r i n .  
rn inut  issima ( S t e u d .  ) Swal l e n  
p u n g e n s  Thurb .  
racemosa ( M i c h x . )  BSP 
r i c h a r d s o n i s  ( T r i n . )  Rydb. 
s c h r e b e r i  G m e l .  
s o b o l i f e r a  (Muhl .  T r i n .  
s y l v a t i c a  Torr. 
t e n u i f  lord ( W i l l d .  ) BSP 
t o r r e y i  ( K u n t h )  H i t c h c .  ' . 

muhly 
a l k a l i  m. 
nodding m. 
p l a i n s  m.  
p u l l u p  rn. 
wirestem m. 
roundhead m. 
Mexican m. 
a n n u a l  m. 
s a n d h i l l  m. 
m a r s h  m .  
mat m. 
n i m b l e w i l l  
r o c k  m. 
f o r e s t  m. 
s l i m f l o w e r  m. 
r i n g  m .  
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IYUNKOA s q u a r r o s a  ( N u t t . )  T o r r .  

OR$ZOPSIS Michx. 
h y n e n o i d e s  ( R .  & S . )  R i c k e r  
rn i c ran tha  ( T r i n .  & Rupr.  ) Thurb.  
racemosa (Srn.) R i c k e r  

I 
I 

PANICUM I;. ( S e e  Dichan the l iu rn  species) 
cap i l l a r e  L.  
d ichotorn i f lorurn  Michx. 
mi l iaceurn  L. 

I 
I 

I v i r g a t u m  L. 

PASPALUM setaceurn Michx. var .  
s t r a n i n e u m  ( N a s h )  D. Banks - -___ PZNNISETUM alopecuroides (L. ) Spreng. 

I 
*. .- -I P H A L A R I S  L. 

a r u n d i n a c e a  L. 
c ana r i ens i s  L. 

PHLEUM pratense L. 

PHRAGMITES a u s t r a l i s  (Cav.  ) T r i n .  

POA L. 

i 
1 %  * 

t 

! 

( 
a n n u a  L. 

bulbosa L. 
c a n b y i  ( S c r i b n .  ) P i p e r  
chapmaniana  S c r i b n .  
compressa L. 
f e n d l e r i a n a  ( S t e u d .  ) Vasey 
g l a u c i f o l i a  S c r i b n .  & W i l l .  
i n t e r io r  Rydb. 
j u n c i f o l i a  S c r i b n .  
p a l u s t r i s  L. 
p r a t e n s i s  L. 
s a n d b e r g i i  Vasey 
s y l v e s t r i s  Gray 
t r i v i a l i s  L. 

' I  arida Vasey 

i 

I 
I 
I 
1 

POLYPOGON m o n s p e l i e n s i s  (L.) Desf .  

P U C C I N E L L I A  P a r l .  
d i s t a n s  ( L . )  P a r l .  
n u t t a l l i i  ( S c h u l t . )  H i t c h c .  1 

REDFIELUIA f l e x u o s a  ( T h u r b . )  Vasey 

c 

I 

f a l s e b u f f a l o g r a s s  

r i c e g r a s s  
I n d i a n  r. 
l i t t leseed r. 
h l a c k s e e d  r. 

pan icum 
common w i t c h g r a s s  
f a l l  p. 
proso * 
s w i t c h g r a s s  

s a n d  p a s p a l u n  

f o u n t a i n g r a s s  * 
. . .  

canarygrass 
reed c .  
c a n a r y g r a s s  

t i m o t h y  * 

common reed 

bluegrass  
a n n u a l  b. * 
p l a i n s  b. 
bu lbous  b, * 
Canby b. 
Chapman b. 
Canada b. * 
mutton b. 
waxy b. 
i n l a n d  b. 
a l k a l i  '0. 
fowl b.  
Kentucky b. * 
Sandbe rg b. 
woodland b. 
rough b. * 

r a b b i t f o o t g r a s s  * 

a l k a l i g r a s s  
weeping a .  * 
N u t t a l l  a. 

blowoutgrass 
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SCHEDONNARDUS p a n i c u l a t u s  ( N u t t . )  T r e l .  'I  ' 
1 .  . .  

* .  

SCHIZACHNE p u r p u r a s c e n s  ( T o r r . )  Swal len  

*SCHIZACHYHIUM scoparium (Michx. )  Nash 
(Andropogon scoparius ) 

SZOLOCHLOA f e s t u c a c e a  ( W i l  Id. ) Link 

SECALE cereale L. 

SETARIA Beauv. 
f a b e r i  H e r r m .  
glauca ( L . )  Beauv. 
i t a l i c a  ( L . )  Beauv. 
v e r t i c i l l a t a  (L.) Beauv. 
v i r i d i s  ( L . )  Beauv. . 

. .  .. ._ 

SITANION h y s t r i x  ( N u t t . )  Srn. v a r .  

SORGHASTRUM n u t a n s  ( L .  ) Nash 

SORGHUM Moench 

b r e v i f o l i u m  ( S m . )  C . L .  H i t c h c .  

1 

bicolor ( L. ) Moench 
h a l e p e n s e  ( L . )  P e r s .  
v u l y a r e  P e r s .  var  . sudanense  H i t c h c .  

SPARTINA Schreb .  
g r a c i l i s  T r i n .  
pec t ina ta  Link 

SPENOPHOLIS S c r i b n .  
o b t u s a t a  (Michx. ) S c r i b n .  
obtusata  (Michx.) S c r i b n .  var .  

major (Torr. ) Erdman 

SPOROBOLUS R. B r .  
a i r o i d e s  ( T o r r . )  Torr. 
asper (Michx.) Kunth 
c r y p t a n d r u s  (Tor r . )  Gray 
h e t e r o l e p i s  ( G r a y )  Gray 
n e g l e c t u s  (Nash)  S c r i b n .  
t e x a n u s  Vasey 
v a g i n i f l o r u s  ( T o r r . )  Wood 

tumblegrass 

f a l s e m e l i c  

1 it t le b l u e s  t e m  

r ivergrass 

r y e  * 

b r  is t l e g r a s s  
g i a n t  b. * 
ye l low b. * 
f o x t a i l  m i l l e t  * 
hooked b. * 
green b. * 

c 

s q u i r  re1 t a  i 1 

i n d i a n g r a s s  

( 
sorghum 

sorghum * 
j o h n s o n g r a s s  * 
sudangrass * ! ' :>;. 

c o r d g r a s s  
a l k a l i  c. 
p ra i r ie  c. 

wedgegrass  
prairie w. 
s l e n d e r  w. 

d r o p s e e d  
a l k a l i  sacaton 
t a l l  a. 
sand  d .  
pra i r i e  d.  
p u f f s h e a t h  d.  
Texas d .  
p o v e r t y  3.  

*Nebraska S t a t e  Grass  
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STIPA L.  (\ 
ppmata T r i n .  h Rupr. 
p i inna ta  L.  
s p a r t e a  T r i n .  i v i r i d u l a  T r i n .  

I 
TeIDENS f l a v u s  ( L .  1 Hi tchc .  

TKIPLASIS s u r p u r e a  (Walt. ) Chapm. 

I TRIPSACUM d a c t y l o i d e s  L. 
I 

1 
TRITICUM a e s t i v u m  ( L  ) L - 
ZEA mays L. 

Z I Z A N I A  a q u a t i c a  L. 

I 

.- - 

.* -. ZOYSIA japonica S teud .  

n e e d l e g r a s s  
n e e d l e a n d t h r e a d  
European f e a t h e r g r a s s  * 
p o r c u p i n e g r a s  s 
g r e e n  n. 

pu rp 1 e t o p  

purple s a n d g r a s s  

eastern garnagrass 

wheat  * 

c o r n  * 

a n n u a l  wi ldr ice  

z o y s i a  ..* 

S E D G E S ,  RUSHES, A N D  REALTED GENERA '6 ! '  

I 

i 

I 

BULBOSTYLIS c ap i l l a r i s  ( L . )  C l a r k e  

CAREX L. 
amphibola  S teud .  
a q u a t i l i s  Wahl. 
a t h e r o d e s  Spreng .  
a u r e a  N u t t .  
b e b b i i  Olney 
b l a n d a  Dewey 
b r e v i o r  ( D e w e y )  Mackenz. 
c e p h a l o p h o r a  Muhl . 
comosa Boott 
c r i s ta te l  l a  B r i t t .  
d i a n d r a  Schrank  
d o u g l a s i i  Boott 
e b u r n e a  Boott 
e l e o c h a r i s  B a i l e y  
f i l i f o l i a  Nut t .  
g r a n u l a r i s  Muhl. 
g r a v i d a  B a i l e y  
h e l i o p h i l a  Mackenz. 
h y s t e r i c i n a  Muhl. 
i n t e r i o r  B a i l e y  
l a c u s t r i s  W i l l d .  
l a e v i c o n i c a  Dewey 
l a n u y i n o s a  Michx. 
m e a d i i  Dewey c 

t h r e a d l e a f  beakseed  

sedge 
n a r r o w l e a f  s. 
water s .  
awned s .  
golden s .  
Bebb s .  
woodland s. 
f e s c u e  s. 
woodbank s .  
b r i s t l y  s .  
c r e s t e d  s. 
twostamen s .  
Douglas  s. 
i v o r y  s. 
n e e d l e l e a f  s. 
t h r e a d l e a f  s. 
meadow s. 
heavy s .  
s u n  s .  
b o t t l e b r u s h  s .  
i n l a n d  s .  
l akebank s .  
smooothcone s. 

Mead s .  
wool ly  s .  
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inolesta Mackenz. . . m u h l e n b e r g i i  Schk .  
n e b r a s k e n s i s  Dewey 
p a r r y a n a  Dewey 
p r a e g r a c  il is  Boot t 
prairea Dewey 
rosea Schk.  
s ax i rnon tana  idackenz. 
scoparia Schk. 
s p a r g a n i o i d e s  Muhl. 
s p r e n g e l i i  Dewey 
s q u a r r o s a  L. 
s t i p a t a  Muhl. 
s t r i c t a  Lam. 
t e t a n i c a  Schk.  
t r i b u l o i d e s  CJahl. 
v i r i d u l a  Michx. 
v u l p i n o i d e a  Michx. 

I.., 

CYPEKUS L. 
a c u m i n a t u s  T o r r .  & Hook 
a r i s t a t u s  R o t  t b ,  
d i a n d r u s  Torr. 
e n g e l m a n n i  S t e u d .  
e r y t h r o r h i z o s  Muhl . 
e s c u l e n t u s  L. 1' 

f e r r u g i n e s c e n s  Boeck. 
f i l i c u l m i s  Vahl 
r i v u l a r i s  Kunth 
s c h w e i n i  t z i i  Torr. 
s t r i g o s u s  L. 

N e b r a s k a  s. 
Pa r ry  s. 
s l e n d e r  s. 
p ra i r ie  s .  
mse s. 
Rocky Mounta in  s. 
broom s. 
b u r r e e d  s. 
longbeaic  s .  
s q u a r r o s e  s .  
a w l f r u i t  s .  
t u s s o c k  s.  
r i g i d  s. 
brist lebract s .  
g r e e n  s. 
fox s .  

D U L I C H I U M  a rund inaceurn  ( L . )  B r i t t .  

ELEOCHARIS R. B r .  
a c i c u l a r i s  (L.) R. & S .  , 

atropurpurea ( R e t z .  ) Kunth - 
cornpressa S u l  l i v .  
e r y t h r o p o d a  S t e u d .  
o b t u s a  ( W i l l d . )  S c h u l t .  
p a l u s t r i s  (L.) R. & S .  
t e n u i s  ( W i l l d . )  S c h u l t .  

ERIOPHORUM L. 
a n g u s  t i f  o l  ium Honcke ny 
g rac i le  Koch 
v i r y i n i c u m  L. 

FIMBHISTYLIS V a  h l  
c a r o l i n i a n a  ( L a m . )  F e r n .  . . 

p u b e r u l a  (Michx.  ) Vahl  

f latsedge 
tapeleaf f .  
awned f .  
l o w  f .  
Engelmann f .  
redfoot f. 
c h u f a  f .  
s l e n d e r  f .  
f e r n  f .  
b r o o k  f. 
S c h w e i n i t z  f. 
strawcolor f 

d u l i c h i u m  

s p i k e s e d g e  
n e e d l e  s. 
p u r p l e  s. 
f l a t s t e m  s. 
c r e e p i n g  s .  
b l u n t  s. 
common s. 
s l e n d e r  s. 

c o t t o n g r a s s  
t a l l  c. 
s l e n d e r  c. 
V i r g i n i a  c. 

f i m b r i s t y l i s  
i n l a n d  f .  
h a i r y  f .  
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F U I K E N A  Rottb. 
* . s i m p l e x  I ... Vahl 

s 'quar rosa  Michx. 

H E M I C A R P H A  Nces 
a r i s t u l a t a  ( C o v i l l e )  Smyth 
n i i c ran tha  (Vah l  ) B r i t t .  

JUNCUS L. 
a l p i n u s  V i l l .  
b a l t i c u s  Wil ld .  
b r a c h y p h y l l u s  Wieg. 
b u f o n i s  L. 
c a n a d e n s i s  J. Gay 
d u d l e y i  Wieg. 
f i l i f o r m i s  L. 
i n t e r i o r  Wieg. 
l o n g i s t y l i s  T o r r .  
m a r y i n a t u s  R o s t k .  
nodosus  L. 
scirpoides Lam. 
t e n u i s  Wil Id. 
t o r r e y i  Covi l  l e  

SCIRPUS L. 
a c u t u s  t luhl.  
a m e r i c a n u s  P e r s .  
a t r o v i r e n s  Willd. 
f l u v i a t i l i s  ( T o r r . )  Gray 
h a l l i i  Gray 
h e t e r o c h a e t u s  Chase 
p a l u d o s u s  A. N e l s ,  
v a l i d u s  Vahl 

i 

f u i r e n a  
smooth f .  
h a i r y  f .  

hemica rpha  
awned h. 
common h .  

r u s h  
a l p i n e  r. 
B a l t i c  r .  
s h o r t l e a f  r. 
t o a d  r. 
Canada r. 
Dudley r. 

- t h r e a d  r. 
i n l a n d  r. 
l o n g s t y l e  r. 
grassleaf r.  
j o i n t e d  r. 
s c i r p u s l i k e  r. 
s l e n d e r  r. - 

T o r r e y  r. 

b u l r u s h  
h a r d s t e m  b. 
American  h. 
g r e e n  b. 
r i v e r  b. 
H a l l  b. 
s l e n d e r  b, 
a l k a l i  b. 
s o f t s t e m  b. 

OTHER MONOCOTS 
( E x c e p t  Grasses, S e d g e s ,  .Rushes ,  and  R e l a t e d  g e n e r a )  

ACORUS ca lamus  L.  

ALISMA L. 
gramineum G m e l .  
p l a n t a g o - a q u a t  i ca  L. 
subcordaturn Raf.  

A L L I U M  L.  
c a n a d e n s c  L.  
cepa L. 
cernuum Roth ) s t e l l a t u m  Ker c 

s w e e t f l a g  * 

w a t e r p l a n t a i n  
nar row l e a f  w. 
w a t e r p l a n t a i n  
s u b c o r d a t e  w. 

o n i o n ;  ga r l i c  
Canada 0, 
o n i o n  * 
nodd ing  0 .  
prairie 0.  
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., i . .. t e x t i l e  A.  N e l s .  & Macbr. 
v i n e a l e  L. 

ARISAEblA Mart. 
d r a c o n t i u m  (L.) S c h o t t  
t r i p h y l l u m  ( L . )  S c h o t t  

ASPARAGUS o f f i c i n a l i s  L. 

BELAMCANDA c h i n e n s i s  (L. ) DC. 

CALOCHORTUS P u r s h  
g u n n i s o n i i  S .  Wats. 
n u t t a l l i i  T. & G. 

COMPiELINA L. 
communis L. 
d i f f u s a  Burm. f .  
erecta L. 

CONVALLARIA rnajalis L. 

CYPRIPEDIUM L. 
c a l c e o l u s  L. 
candidurn Muhl, 

1 

ECHINODORUS r o s t r a t u s  ( N u t t .  ) Engelm. 

ELODEA i4ichx. 
c a n a d e n s i s  Michx. 
n u t t a l l i i  ( P l a n c h . )  S t .  John 

ERYTHHONIUM L. 
a l b i d u m  N u t t .  
mesochoreurn K n e r r  

GALANTHUS n i v a l i s  L. 

H A B E N A R I A  W i l  Id.  
h y p e r b o r e a  ( L . )  R.  B r .  
l e u c o p h a e a  ( N u t t .  ) Gray 

HEMEROCALLIS f u l v a  L. 

HETERANTHERA R.  & P .  
d u b i a  (Jacq.) N a c M i l l .  
limosa (Sw.)  U i l l d .  

H Y P O X I S  h i r s u t a  ( L . )  C o v i l l e  

t e x t i l e  0. 
f i e l d  g. * 

j a c k - i n - t h e - p u l p i t  
d r a g o n r o o t  j .  
I n d i a n  j .  

a spa ragus  * 

h lac  kber r y  1 i 1 y 

r n a r i p o s a l i l y  
Gunn i son  m. 
N u t t a l l  m. 

d a y f l o w e r  
corninon d .  * 
' s p r e a d i n g  d .  * 
erect d .  

c 

l i l y - o f - t h e - v a l l e y  

l a d y s l i p p e r  
small y e l l o w  1. 
w h i t e  1. ( 

bu rhe ad ... * 

e l o d e a  
elodea 
N u t t a l l  e .  

f n w n l i l y  
w h i t e  f .  
p r a i r i e  f .  

common snowdrop  

h a b e n a r  i a  
g r e e n  h.  
p r  a .i r i e h . 

d a y l i l y  * 

rnudp 1 a n t a  i n  
waters t a rg ras s  
s h o r e  rn. 

h y p o x i s  
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I 

IRIS (Tourn.) L .  
y t i . k s sour i ens i s  N u t t .  
s ' ibirical L. 
v e  r s i co  1 o r L . 

LEMNA L.  
g i b b a  L. 
m i n o r  L. 
p e r p u s i l l a  T o r r .  
t r i s u l c a  L. 

I LEIJCOCRINUM montanum N u t t .  

I L I L I U M  L. 
I c a n a d e n s e  L. 
I p h i l a d e l p h i c u m  L. 

-- 

NAJAS L. 
.. f l e x i l i s  (Wi l ld . )  R o s t k .  & S c h m i d t  : - 1  

g u a d a l u p e n s i s  ( S p r e n g .  ) Magnus 

ORCHIS spec tab i l i s  L. 

POLYGONATUM b i f l o r u m  ( W a l t . )  E l l .  1 

. .  
... 

( J POTAPlOGETUN L .  
amp1 i f  o l  i u s  Tuckerm. 
c r i s p u s  L. 
d i v e r s i f o l i u s  R a f .  
f o l i o s u s  Raf.  
g r a m i n e u s  L. 
i l l i n o e n s i s  Morony 
n a t a n s  L. 
n o d o s u s  P o i r .  
p e c t i n a t u s  L. 
p e r f o l i a t u s  L. 
p u s i l l u s  L. 
z o s t e r i f o r m i s  F e r n .  

I 

1 

I 
I 

R U P P I A  maritima L. 

S A G I T ' r A R I A  L. 
c u n e a t a  S h e l d o n  
g r a m i n e a  Michx. 
l a t i f o l i a  Wi l ld .  
m o n t e v i d e n s i s  S c h l e c t .  & Cham. 
r i g i d a  P u r s h  

S I S Y RI NC H I Ut4 L . 
a n g u s t i f o l i u m  Miller 

1 
) c a m p e s t r e  B ickn .  

I; 

i r i s  
i d i s s o u r i  i. 
S i b e r i a n  i. 
b l u e f l a g  i. 

duckweed 
s w o l l e n  d. 
common d. 
m i n u t e  d.  
s t a r  d .  

s a n d l i l y  

l i l y  
Canada 1. 
w e s t e r n  wood 1. 

n a i a d  
n o r t h e r n  n. 
s o u t h e r n  n. 

showy o r c h i s  

so 1 oinon sea 1 

. pondweed 
largeleaf p. 
curl y l e a f  p. 
w a t e r t h r e a d  p.  
l e a f y  p. 
va r i ab le l ea f  p. 
I l l i n o i s  p.  
f l o a t i n g l e a f  p. 
l o n g l e a f  p. 
sago p. 
c l a s p i n g l e a f  p. 
baby  p.  
f l a t s t e m  p. 

w i d g e o n g r a s s  

a r r o w h e a d  
d u c k p o t a t o  a. 
n a r r o w l e a f  a. 
common a. 
g i a n t  a .  
s t i f f  a .  

b l u e - e y e d g r a s s  
common b, 
p ra i r ie  b. 



:.:.:.. . . . . . _ .  . . .  . . . . . .  
(..: 

- 3 4 -  

'i' .% SMILACINA D e s f .  
racemosa ( L . )  D e s f .  
s t e l l a t 3  ( L . )  Desf. 

SMILAX L. 
h e r b a c e a  L .  
h i s p i d a  .Muhl. 

SPAKGAN I UM e u r y c a r p u m  Enge 1 rn. 

SPIRANTHES c e r n u a  ( L . )  R ich .  

SPIHUDELA p o l y r h i z a  ( L . )  S c h l e i d .  

. . .- ... TRADESCANTIA L.  
. .  . . .  . . . . .  . .. . .__ . - b r a c h e a t a  S m a l l  
. . .  . .  . o c c i d e n t a l i s  ( B r i t t .  ) -  Smyth 

v i r g i n i a n a  L.  
* .  

T R I G L O C H I N  mar i t imurn  L. 
4; \ 

TYPHA L.  
a n g u s t i f o l i a  L. 
l a t i f o l i a  L .  

WOLFFIA i-Iorkel 

9 

c o l u m h i a n a  Karst .  
p u n c t a t a  Z r i s e h .  

YUCCA g l a u c a  N u t t .  

ZANNICHELLIA p a l u s t r i s  L. 

Z I G A D E N U S  Michx.  
e l e g a n s  P u r s h  
v e n e n o s u s  S. Wats. 

AMORPHA L.  
c a n e s c e n s  Pu rs 11 
f r u t i c o s a  L. 
n a n a  N u t t .  

c:; 

s t a r r y  s. 

LEGUMES 
( I n c l u d i n g  Woody Species)  

AMPHICARPA brac tea ta  (L. 1 F e r n .  

APIOS a m e r i c a n a  Medic. 

greenbriar 
carr ionf  lower 
b r i s t l y  g. 

g i a n t  b u r r e e d  

n o d d i n g  ladiestresses  

common d u c k s m e a t  

spiderwort 
bracted s. 
p r a i r i e .  s. 
t r i r g i n i a  s. 

a-rrowgrass 

c a t t a i l  
n a r r o w l e a f  c. 
common c. 

wo l f f i a  
common w. 
do t t ed  w. 

small  soapweed 

horned-pondweed 

d e a t h c a m a s  
w h i t e  d .  
g r a s s y  d .  

I 

l e a d p l a n t ;  i n d i g o b u s h  I 

I 
leadp l a n  t 
i n d  i g o b u s h  
d w a r f  1. 

1 

I s o u t h e r n  h o g p e a n u t  

Amer ican  po ta tobean  ( 
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< ASTRAGALUS L.  
a d s u r g e n s  P a l l .  v a r .  r o b u s t i o r  Hook. 
igrestis Douyl. 
b i s u l c a t u s  (Hook. ) Gray 
c m a d e n s i s  L. 
ce ramicus  She ld .  v a r .  f i l i f o l i u s  

cicer L.  
c r a s s i c a r p u s  N u t t .  
drurnmondii Dougl. e x  Hook. 
f l e x u o s u s  (Hook.) D. Don 
j i l v i f l o r u s  S h e l d .  
g rac i l i s  Nut t .  
h y a l i n u s  H.E .  J o n e s  
k e n t r o p h y t a  Gray 

- 1 o t i f l o r u s  3ook. 

mol l i s s i rnus  Torr. 
p e c t i n a t u s  (Hook.)  G. Don 
p l a t t e n s i s  Nu t t .  
racernosus Pursh  
s e r i c o l e u c u s  Gray 

(Gray)  H e r m .  

_- -- m i s s o u r i e n s i s  Nu t t .  

--. - 1 -  

I 

i 

1 

1 
I 
I 

1 

I 

s h o r t i a n u s  Nut t .  
s p a t u l a t u s  She ld .  
t e n e l l u s  Pursh  

) BAPTISIA Vent. 
a u s t r a l i s  ( L . )  R. B r .  var.  minor  

(Lehm.) Wats. 
l e u c a n t h a  T. & G.  
l eucophaea  Nut t .  
t i n c t o r i a  ( L . )  R. B r .  

C A E S A L P I N I A  jamesii ( T .  & G . )  F i s h e r  

CARAGANA Lam. 
a r b o r e s c e n s  Lam. 
a u r a n t i c a  Koehne. 

CASSIA L .  
f a s c i c u l a t a  Michx. 
m a r i l a n d i c a  L. 

C E R C I S  L. 
c a n a d e n s i s  L. 
v a r .  a l b a  Rehd. 

CORONILLA v a r i a  L. 

CHOTALARIA s a g i t t a l i s  L. 

) 

loco; m i l k v e t c h  
p r a i r i e  m .  
f i e l d  m. 
twogrooved m. 
Canada rn. 
b i r d e g g  rn. 

c.icer.m. * 
groundplum m. 
Drurnrnond m. 
f l e x i l e  rn. 
t h r e e l e a f  m. 
s l e n d e r  rn. 
t r a n s p a r e n t  m. 
k e n t r o p h y t a  rn. 
l o w  rn. 
M i s s o u r i  rn. 

n a r r o w l e a f  m. 
P l a t t e  m. 
creamy m. 
s i l k y  m. 

- S h o r t s  rn. 
t u f t e d  m. 
loosef lower m. 

woolly 1. 

w i l d i n d i g o  
b l u e  w. 

A t l a n t i c  w. 
p l a i n s  w. 
y e l l o w  w. 

James r u s h p e a  

pea s h  r u b  
S i b e r i a n  p. 
Pygmy PO * 

p a r t r i d g e p e a ;  s e n n a  
showy p. 
w i l d  s.  

redbud 
e a s t e r n  r.  
wh i t e  bud 

c rownve tch  

arrow c ro ta l a r i a  
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I . . ,  DALEA N i l l d .  
a u r e a  N u t t .  
enneandra  N u t t .  
leporina ( A i t . )  B u l l o c k  

dalea 
s i l k t o p  d .  
s lender  d.  
f o x t a i l  d. 

DESMANTHUS i l l i n o e n s i s  (Michx. ) 
MacMil1 . I l l i n o i s  bund le f lower  

DESMODIUM Desv. 
canadense  ( L .  ) DC. 
c a n e s c e n s  ( L .  ) DC. 
cuspida tum (Muhl. ) Loud. 
g lu t inosum (Muhl. 1 Wood 
i l l i n o e n s e  Gray 
pan icu la tum ( L . )  DC. 

t i c k c  lover 
Canada t. 
h o a r y  t. 
l o n g l e a f  t. 
l a r g e f l o w e r  
I l l i n o i s  t. 
panicle  t. 

t. 

GLEDITSIA t r i a c a n t h o s  L. honeylocust 
\ 

GLYCYRKHIZA l e p i d o t a  Pur sh  

GYMNOCLADUS dioica ( L .  ) Koch 

LATHYRUS L. 1 

o c h r o l e u c u s  Hook. 
p a l u s t r i s  L .  

' polymorphus N u t t .  

American licorice 
c 

\ Kentucky' coffeetree 

peavine; v e t c h  
y e l l o w  v. 
marsh v. 
h o a r y  p. 

LESPEDEZA Michx. 
capi ta ta  Michx. 
c u n e a t a  (Dumont) G. Don 
s t ipulacea Maxim. 
s t r i a t a  (Thunb.) H .  & A .  
violacea ( L . )  P e r s .  

lespedeza 
roundhead 1. 
sericea 1. * 
Korean 1. * 
common 1. * 
vio le t  1. 

... . . : .. . .. 
. .  

LOTUS L. 
c o r n i c u l a t u s  L. 
p u r s h i a n u s  C l e m .  & C l e m .  

d e e r v e t c h ;  t r e f o i l  
b i r d s f o o t  t. * 
American d .  

LUPINUS L. 
a r g e n t e u s  Pursh  
a r g e n t e u s  Pursh v a r .  p a r v i f l o r u s  

p u s i l  l u s  Pursh  
( N u t t . )  C.  L. H i t chc .  

l u p i n e  
Nebraska 1. 
s i l v e r y  1. 

r u s t y  1. 

MEDICAGO L. 
f a l c a t a  L. 
l u p u l i n a  L. 
s a t i v a  L.  

MELILOTUS M i l  1. 
a l b u s  Desr. 
o f f i c i n a l i s  ( L . )  Lam. 

a l f a l f a ;  medic 
y e l l o w  a. * 
b l a c k  m.  * 
a l f a l f a  * 

sweetclover 
w h i t e  s. * 
y e l l o w  s. * 
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ONOBRYCHIS v i c i a e f o l i a  Scop. 

OX$TROPIS L. 
l a m b e r t i i  Pursh  
mul t i ceps  Nut t .  
sericea Nut t .  

PETALOSTEMON MichX. 
a r e n i c o l a  Wemple 
candidum ( W i l l d . )  Michx. 
cornpacturn (Spreng  . ) Swezey 
m u l t i f l o r u m  Nut t .  
o c c i d e n t a l e  (Gray)  Fe rn .  
purpureum (Vent .  1 Rydb- 
v i l l o s u m  N u t t .  

PSORALEA L. 
a r g o p h y l l a  P u r s h  
c u s p i d a t a  Pursh 
d i g i t a t a  Nut t .  
e s c u l e n t a  Pursh  
hykogaea N u t t .  
l a n c e o l a t a  Pursh  
l i n e a r i f o l i a  T. & G. I 

t e n u i f  lora  Pursh  
t e n u i f  lora  Pur sh  var  . f l o r i b u n d a  

( N u t t .  ) Rydb. 

ROBINIA p s e u d o a c a c i a  L. 

SCHRANKIA n u t t a l l i i  (DC.) S t a n d l .  

SOPHORA n u t t a l  l i a n a  T u r n e r  

STROPHOSTYLES E l  1. 
h e l v o l a  ( L . )  Ell. 
l e iosper rna  ( T .  C G . )  P i p e r  

THERMOPSIS r h o m b i f o l i a  N u t t .  

TRIFOLIUM L. 
carnpes t re  Schreb .  
f r a g i f e r u m  L. 
hybridum L. 
incarna tu in  L. 
p r a t e n s e  L. 
ref lexurn L. 
r e p e n s  L. 
s t o l o n i f e r u m  Muhl. 

c 

(.;.:.: 

s a i n f o i n  * 

locoweed 
Lambert  1. 
manyhead 1, 
s i l k y  1. 

prairieclover 
sand p. 
w h i t e  p.  
compact p. 
roundhead  p. 
w e s t e r n  p. 
p u r p l e  p. 
s i l k y  p- 

s c u r f p e a ;  breadroot 
si lverleaf s .  
tallbread s -  
f i n g e r  s .  
common b. 
l i t t l e  b. 
lemon s .  
n a r r o w l e a f  s ,  
s 1 i m  f lower s . 
rnanyf lower s .  

b l a c k  l o c u s t  

catclaw s e n s i t i v e b r i a r  

s i l k y  s o p h o r a  

w i l d b e a n  
t r a i l i n g  w. 
smoothseed  w. 

p r a i r i e  g o l d e n p e a  

clover 
p l a i n s  c. * 
s t r a w b e r r y  c. * 
a l s i k e  c. * 
c r i m s o n  c. * 
r e d  c. * 
b u f f a l o  c. * 
w h i t e  c. * 
r u n n i n g  b u f f a l o  c.  * 
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V I C I A  L.  
americana Muhl. 
americana Muhl. v a r .  m i n o r  Hook 
cracca L. 
d a s y c a r p a  Ten. 
s a t i v a  L. 
v i l l o s a  Roth 

v e t c h  
American v. 
s t i f f l e a f  v. 
t u f t e d  v. * 
w o o l l y p d  v. * 
common v. * 
h a i r y  V. 

c 

COMPOSITES 
( I n c l u d i n g  Woody S p e c i e s )  

ACHILLEA m i l l e f o l i u m  L. w e s t e r n  yar row 

ACTINOMERIS ( S e e  Verbesina) 

AGOSERIS g l a u c a  ( P u r s h )  D i e t r . '  f a'l se -dandel  i o n  

AMBROSIA L. 
a c a n t h i c a r p a  Hook. ( F r a n s e r i a  

a c a n t h i c a r p a  (Hook.), C o v i l l e )  
a r t e m i s i i f o l i a  L. ( A .  'elatior'  L . )  
b i d e n t a t a  Michx. 
g r a y i  ( A . N e l s .  1 S h i n n e r s  

( F r a n s e r i a  tomentosa  Gray)  
p s i l o s t a c h y a  DC. 

( A .  c o r o n o p i f o l i a  T. & G . )  
t omen tosa  N u t t .  (Franser ia  d i s c o l o r  

Nu t t .  ) 
t r i f i d a  L. 

ragweed; b u r s a g e  
annual '  b. 

common r. 
l a n c e l e a f  r, 
bu r  r. 

w e s t e r n  f. 

s k e l e t o n l e a f  b. 

g i a n t  r . 

I 

ANAPHALIS m a r g a r i t a c e a  (L.) Benth .  & p e a r l y - e v e r l a s t i n g  
Hook. 

A N T E N N A K I A  G a e r t n .  
n e g l e c t a  Greene 
p a r v i f o l i a  N u t t .  (A .ap r i ca  G r e e n e )  
p l a n t a y i n i f o l i a  (L.) R i c h a r d s  
rosea G r e e n e  

pus  s y toes 
f i e l d  p. 
Rocky Mountain p.  
p l a n t a i n l e a f  p. 
rose p. 

ANTHEMIS c o t u l a  L. mayweed * 
ARCTIUM minus Schk. common burdock * 

ARTEMISIA L. s agebrush ;  s agewor t ;  
wormwood 

a b s i n t h i u m  L. wormwood * 
b i e n n i s  W i l l d .  b i e n n i a l  s w .  
c a m p e s t r i s  L. p r a i r i e  s w .  
c a n a  Pur sh  s i l v e r  s.  1. 

( . .  
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d r a c u n c u l u s  L .  
$ . i l i f o l i a  Torr. 
f i ' i g i d a  W i l  I d .  
l u d o v i c i a n a  N u t t .  

t r i d e n t a t a  N u t t .  
var .  mexicana ( W i l l d . )  Fe rn .  

ASTER L. 
a z u r e u s  L i n d l .  
b r a c h y a c t i s  Blake  
drurnmondii L i n d l .  
ericoides L. 
f a l c a t u s  L i n d l .  
f e n d l e r i  Gray 
h e s p e r i s  Gray 
j u n c i  for rn is  Rydb. 
l a e v i s  L, 
l a t e r i f l o r u s  ( L . )  B r i t t .  
novae-ang 1 iae  L . 
o b l o n s i f o l i u s  N u t t .  
o n t a r i o n i s  Wieg. 
p a i s u s  ( B l a k e  ) Cronq. 
p i l o s u s  W i l l d .  
p r a e a l t u s  P o i r .  
p u b e n t i o r  Cronq. 
p u n i c e u s  L. 
s a g i t t i f o l i u s  W i l l d .  
ser i c e u s  Vent. 
s i m p l e x  W i l l d .  
s u b u l a t u s  Michx. v a r .  l i g u l a t u s  
Sh i n n e r  s 

B A H I A  (See P i c r a d e n i o p s i s )  

l i n e a r l e a f  w. 
sand  s. 
f r i n g e d  s w .  
cudweed s w .  

aster . 
a z u r e  a.  
r a y l e s s  a. 
Drurnmond a .  
h e a t h  a. 
w h i t e  p ra i r ie  a .  
F e n d l e r  a. 
p a n i c l e  a. 
- rush  a. 
blue a .  
l a t e r a l - f l o w e r e d  a. 
N e w  England  a. 
aromatic a. 
Ontario a. 
p a n s y  a. 
pi lose a. 

p u b e s c e n t  a. 
s w a m p  a. 
arrowleaf a. 
s i l k y  a. 
p a n i c l e  a. 
s u b u l a t e  a. 

I willowleaf a. 

B I D E N S  L. 
b i p i n n a t a  L. 
c e r i i u a  L. 
comosa ( G r a y )  Wieg. 
co i ina t a  Muhl. 
c o r o n a t a  ( L . )  B r i t t .  
f r o n d o s a  L. 
p o l y l e p i s  Blake  
v u l g a t a  G r e e n e  

b ig  s .  

BOLTONIA asteroides (L. ) L ' H e r .  
v a r .  l a t i s q u a m a  ( G r a y )  Cronq. 

B R I C K E L L I A  g r a n d i f l o r a  (Hook.)  N u t t .  

a t r  i p l  i c i f  ol i a  L. 
t u b e r o s a  N u t t .  

c 

beggar t ic k s  
s p a n i s h n e e d  les 
nodd ing  b. 
l e a f y  b. 
s t i c k t i g h t  b. 
crown b. 
d e v i l s  b. 
coreopsis b. 
t a l l  b. 

w h i t e  b o l t o n i a  
v io l e t  b. 

t a s s e l f l o w e r  b r i c k e l l i a  

i n d i a n p l a n t a i n  
pale  i. 
t u b e r o u s  i. 
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f 7 '  . CARDUUS L. 
a c a n t h o i d e s  L. 
nu tnns  L. 

t h i s t l e  
plumeless  t. * 
musk t, * 

CENTAUREA L. 
amer icana  N u t t .  
cyanus  L. 
r e p e n s  L. 
s o l s t i t i a l i s  L. 

c e n t a u r e a  
b a s k e t f  lower 

' c o r n f l o w e r  * 
Russ ian  knapweed * 
ye l low s t a r t h i s t l e  * 

CHRYSANTHEMUM leucanthemum L. o x e y e d a i s y  * 
CHRYSOPSIS ~i 1. 

h o r r i d a  Rydb. 
s t e n o p h y l  la ( G r a y )  Greene 
v i l l o s a  ( P u r s h )  N u t t .  

g o l d a s t e r  
h o r r i d -  g. 
nar rowlea f  
h a i r y  g ,  .. - -  . .  . . . .  . . .  . . . . . . .  - . . . .  . . .  . . .  .:.... 

. . . . . .  . . . . .  . .  . .  

h \  

CHRYSOTHAMNUS n a u s e o s u s  ( P a l l .  ) B r i t t .  r u b b e r  r a b b i t b r u s h  

CICHORIUM i n t y b u s  L. c h i c o r y  * 
CIRSIUM M i l  1 , 

a l t i s s i m u m  ( L . )  Spreng .  9 

arvense (L,) Scop. 
c a n e s c e n s  Nu t t .  
d i s c o l o r  (Muhl. ) Spreng.  
f l od rnan i i  (Rydb.) A r t h u r  
ochrocent rum Gray 
undulatum ( N u t t .  ) Spreny.  
v u l g a r e  ( S a v i )  Tenore  

t h i s t l e  
t a l l  t. 
Canada t. * 
P l a t t e  t. 
f i e l d  t. 
Flodman t. 
ye1  lowsp ine  t , 
wavyleaf  t. 
b u l l  t. * 

1 - :.. . ,.. - 
. .  .-V 
. . .  

CONYZA L. 
c a n a d e n s i s  (L.) Cronq. ( E r i g e r o n )  
ramosissima Cronq. ( E .  d i v a r i c a t u s  

Michx . ) 
conyza  

horseweed 
dwarf c. 

. . . . .  . . .  .. , .: . .  

. .  . .  . .  

COREOPSIS L. 
palmata N u t t .  
t i n c t o r l a  Nu t t .  

coreopsis 
f i n g e r  c. 
p l a i n s  c.  

CREPIS L. 
a cumina ta  N u t t ,  
o c c i d e n t a l i s  N u t t .  
r u n c i n a t a  (James) T. & G. 

hawksbeard 
acumina te  h .  
w e s t e r n  h. 
d a n d e l i o n  h.  

DYSSODIA papposa (Ven t .  ) H i t c h c .  f e t i d  mar igold  

ECHINACEA Moench 
a n g u s t i f o l i a  DC. 
p a l l i d a  N u t t .  

e c h i n a c e a  
blacksamson e.  
p a l e  e.  I 
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. (  ECLIPTA a l b a  ( L . )  Hassk .  
1 ' . 

EHECHTITES h i e r a c i f o l i a  (L.) R a f .  

ERIGERON L. ( A l s o  see Conyza)  
a n n u u s  ( L . )  P e r s .  
b e l l i d i a s t r u m  N u t t .  
c a e s p i t o s u s  N u t t .  

d i v e r g e n s  T. & G. 

g l a b e l l u s  Nu t t .  
p h i l a d e l p h i c u s  L. 
p u m i l u s  N u t t .  
s t r i g o s u s  Muhl. 
s u b t r i n e r v i s  Rydb. 

6 
8 c a n u s  Gray 

I f l a g e l l a r i s  Gray 

__- - 
I 

-.. f EUPATORIUM L. 
a l t i s s i m u m  L. 
maculatum L. 

var. b r u n e r i  (Gray)  B r e i t u n g  
L 1. ' p e r f o l i a t u m  L. 

purpureum L. 
rugosum H o u t t  . 
s e r o t i n u r n  Michx. 

1 FRANSERIA ( S e e  Ambrosia) 

GAILLARDIA p u l c h e l l a  Foug. 

GALINSOGA Ci l ia ta  ( R a f  - 1 Blake  

1 

GNAPHALIUM L. 
o b t u s i f o l i u m  L. 
palustre  N u t t .  

G R I N D E L I A  s q u a r r o s a  ( P u r s h  1 Dunal 

G U T I E K R E Z I A  s a r o t h r a e  ( P u r s h )  
B r i t t .  & Rusby 

HAPLOPAPPUS Endl.  
a n n u u s  (Rydb.) Cory 
a r m e r i o i d e s  ( N u t t .  ) Gray 
c i l i a t u s  ( N u t t .  ) DC. 

. s p i n u l o s u s  ( P u r s h )  DC. 

HELENIUM L. 
amarum ( R a f . )  Rock 
a u t u m n a l e  L. 

y e r b a - d e - t a g 0  * 

American burnweed 

f l e a b a n e  
a n n u a l  f .  
w e s t e r n  d a i s y  f .  
cespitose f .  
h o a r y  f .  
s p r e a d i n g  f .  
r u n n i n g  f .  
smooth f .  
P h i l a d e l p h i a  f .  
lower f .  
da i sy  .f. 
fa lse  t h r e e - n e r v e d  f . 

joepyeweed 
t a l l  j ;  
spotted j .  
B r u n e r  j. 
boneset 
sweet j . 
whi te  s n a k e r o o t  
l a te  e u p a t o r i u m  

rosering ga i l  lardir, 

f r i n g e d  qui.r=kweed. + 

cudweed L 

f r a g r a n t  c. 
mouse-ear c. 

c u r l y c u p  gumweed 

broom snakeweed 

goldenweed 
a n n u a l  g. 
s t e n o t u s  
o v a l l e a f  g. 
i r o n p l a n t  

b i t t e r w e e d ;  sneezeweed 
b i t t e r w e e d  
sneezeweed 

c 
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HELIANTHUS L. 
a n n u u s  L. 
c i l i a r i s  DC. 
g r o s s e s e r r a  t u s  Mar t e n s  
h i r s u t u s  2 a f .  
r n a x i m i l i a n i  S c h r a d .  
rnollis Lam. 
n u t t a l l i i  T. & G. 
p e t i o l a r i s  N u t t .  
r i g i d u s  ( C a s s . )  Des f .  

t u b e r o s u s  L. (H. m o l l i s s i r n u s  

I '  

( H .  l a e t i f  l o r u s  Pzrs. ) 

E. E. Wats.) 

HELIOPSIS h e l i a n t h o i d e s  ( L . )  Sweet 
var. scabra ( D u n a l )  F e r n .  

HIERACIUM ( T o u r n .  ) L. 
c a n a d e n s e  iqichx. 
l o n g i p i l u m  T o r r .  

HYMENOPAPPUS L 'Her .  
f i l i f o l i u s  Hook. 
s c a b i o s a e u s  L i t t e r .  
t e n u i f o l i u s  P u r s h  

IiYMENOXYS Cass. 
a c a u l i s  ( P u r s h )  P a r k e r  
scaposa (DC. ) P a r k e r  

IVA L. 
a n n u a  L. 
a x i l l a r i s  P u r s h  
x a n t h i f o l i a  N u t t .  

KRIGIA o p p o s i t i f o l i a  Raf. 

K U H N I A  eupatorioides L. 
v a r .  c o r y m b u l o s a  T. & G. 

LACTUCA L. 
c a n a d e n s i s  L. 
f l o r i d a n a  ( L . )  G a e r t n .  
l u d o v i c i a n a  ( N u t t .  ) R i d d e l l  
o b l o n g i f o l i a  N u t t .  
s a l i g n a  L. 
s e r r i o l a  L. 

.. . 

s u n €  lower 
common s .  
T e x a s  b lueweed  
s a w t o o t h  s. 
s t i f f h a i r  s .  
M a x i m i l i a n  s .  

N u t t a l l s  s .  
pra i r i e  s .  
s t i f f  s. 

* a s h y  s .  

Je \T u s  a 1 em-a r t i c  hoke  

- r o u g h  h e l i o p s i s  

hawkweed 
Canada  h . 
l o n g b e a r d  h.  

< 

hywenopappus 
f i n e l e a f  h. 
o l d - p l a i n s m a n  
wool l p h i t e  h. 

stemless h. 
scapose h. 

( 

hyine nox y s 

- -  - 
m a r s h e l d e r  

r o u g h  sumpweed 
poverty weed 
burweed m. 

common d w a r f - d a n d e l i o n  

f a l s e  b o n e s e t  

l e t t u c e  
Canada 1. 
F l o r i d a  1. 
w e s t e r n  1. 
b l u e  1. 
w i l l o w  l e a f  1. * 
p r i c k l y  1. * 

LEUCELENE ericoides ( T o r r .  ) G r e e n e  w h i t e  aster 
i 

! '  
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L I A T K I S  Schreb .  
aspera Michx. 
&labrat? Rydb. 
l a n c i f o l i a  ( G r e e n c )  K i t t e l l  
mucrona  t a  DC . 
p u n c t a t a  Hook. 
pycnos tachya  Michx . 

LYGODESMIA 0. Don 
j u n c e a  (Pursh) D. Don 
rostrata Gray 

MACHAERANTHERA Nees. 
c a n e s c e n s  ( P u r s h )  Gray 
g r i n d e l i o i d e s  ( N u t t .  ) S h i n n e r s  
l i n e a r i s  Greene 
t a n a c e t i f o l i a  ( H . B . K . )  Nees 

MATRICARIA L. 
m a r i t i m a  L. 
matricarioides ( L e s s .  ) Porter  

i4ICROSERIS c u s p i d a t a  ( P u r s h )  S c h u l  tz -Bip .  

PALAFOXIA s p h a c e l a t a  ( N u t t . )  Cory 

PECTIS a n g u s t i f o l i u s  T o r r .  

PICRADENIOPSIS Rydb. 
o p p o s . i t i f o l i a  ( N u t t . )  Rydb. 
woodhous i i  ( G r a y  j Rydh. 

PRENANTHES L. 
aspera Michx. 
racemosa Michx. 

PYRRHOPAPPUS c a r o l i n i a n u s  (Walt ,)  DC. 

R A T I B I D A  Haf. 
c o l u m n i f e r a  ( N u t t . )  Woot. & S t a n d l .  
p i n n a t a  (Ven t .  ) Barnh. 
t a g e t e s  (James) B a r n h .  

RUDBECKIA L. 
h i r t a  L. 
l a c i n i a t a  L. 
sub tomen tosa  Pursh .  
t r i l oba  L .  

SENECIO L. 
c a n u s  Hook. 
g l a b e l l u s  P o i r .  

c 

(; : .: 
I 

g a y f e a t h e r  
rough g. 
s c a l y  g. 
l a n c e l e a f  g .  
p o i n t e d  g .  
d o t t e d  g. 
t h i c k s p i k e  3 .  

s ke  l e  t o n p l a n t  
r u s h  s. 
beaked s. 

goldenweed 
hoa ry  g .  
rayless g .  
' l i n e a r  g. 
t a n s y  aster 

wild chamomile 
wild c. * 
p ineapp leweed  * 

waveyleaf  agoseris 

o t h a k e  

l emonscen t  pectis 

b a h i a  
p l a i n s  b. 
wodehouse b. 

r a t t l e s n a k e - r o o t  
. rough r. 
branched  r. 

f a l s e d a n d e l i o n  

p r a i r i e c o n e f l o w e r  
u p r i g h t  p .  
g rayhead  p. 
s h o r t r a y  p. 

c o n e f l o w e r  
b lack-eyedsusan  
c u t l e a f  c. 
sweet c. 
brown-eyedsusan 

g rounds  e 1 
s i l v e r y  g .  
b u t t e r w e e d  
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' . i n t e g e r r i m u s  N u t t .  
p l a t t e n s i s  Nu t t .  
p s e u d a u r e u s  Rydb. 

v a r .  s e m i c o r d a t u s  (Mack. & Bush)  
T.M. Ba rk ley  

r i d d e l l i i  T. & G.  
spartioides T. & G. 
t r i d e n t i c u l a t u s  Rydb. 

S I L P H I U M  L. 
i n t e g r i f o l i u m  Michx. 
l a c i n i a t u r n  L. 
p e r f o l i a t u m  L. 

SOLIDAGO L. 
c a n a d e n s i s  L. 

f l e x i c a u l i s  L. 
g i g a n t e a  A i t .  
*var. s e r o t i n a  ( K u n t z e )  Cron.  
g ramini fo l ia  ( L . )  S a l i s b .  
m i s s o u r i e n s i s  N u t t .  
m o l l i s  B a r t l .  1 

n e m o r a l i s  A i t .  
p e t io l a r i s  A i t .  
r ig ida  L. 
speciosa Nut t .  
u l m i f o l i a  Muhl. 

var. s c a b r a  (Muhl . )  T. & G. 

SONCHUS L. 
asper (L.) H i l l  
o l e r a c e u s  L. 
u l i g i n o s u s  B i e b .  

TANACETUM v u l g a r e  L. 

TARAXACUM Wiggers  
l a e v i g a t u m  ( W i l l d . )  DC. 
o f f  i c i n a l e  Weber 

THELESPERMA L e s s .  
f i l i f o l i u m  (Hook.)  Gray 
megapotarnicum (Spreng .  ) Kuntze 

TOWNSENDIA Hook. 
e x s c a p a  ( R i c h . )  Porter 
g r a n d i f l o r a  N u t t .  
h o o k e r i  Beaman 

*Nebraska  State  F l o w e r  

lambstongue g. 
p ra i r ie  g. 
g o l d e n  g. 

Riddell  g. 
broom g. 
squawweed 

ros inweed 
w h o l e l e a f  r. 
cornpassp lan t  
cup r. 

g o l d e n r o d  
Canada g. 

broad leaf g . 
g i a n t  g . 
l a t e  g. 
grassleaf g. 
M i s s o u r i  g. 
ashy g. 
g r a y  4. 
downy g. 

showywand g. 
e l m l e a f  g. 

s t i f f  g. 

s o w t h i s t  le 
p r i c k l y  s .  * 
common s .  * 
u l i g i n o s e  s .  * 

common tansy 

d a n d e l i o n  
smooth d.  * 
common d. * 

g r e e n t h r e a d  
n a r r o w l e a f  g. 
s l e n d e r  g. 

t o w n s e n d i a  
e a s t e r - d a i s y  
l a r g e f  lower t .  
Hookers t. 

c 

._. 

I 
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TRAGOPOGON L. 
.pubius  Scop. 
r ; b r r i f o l i u s  L. 

VERBESINA L. 
a l t e r n i f o l i a  (L.) B r i t t .  
e n c e l i o i d e s  ( C a v . )  B. & H. 
v i r g i n i c a  L. 

VERNONIA Schreb .  
b a l d w i n i  Torr. v a r .  i n t e r i o r  

(Smal l  ) Schub. 
f asciculata Michx. 
g i g a n t e a  (Walt.) T r e l .  ' 
missourica Raf. 

XANTHIUM s t rumar ium L. 

t:.:;.: 
I 

I 

s a l s i f y  
w e s t e r n  s .  * 
common s .  * 

crownbeard  
wings tern 
golden c. 
f rostweed 

ironweed 
i n l a n d  i. 

w e s t e r n  i. 
g i a n t  i. 
M i s s o u r i  i. 

c o c k l e b u r  

OTHER DICOT FORBS 
( E x c e p t  Legumes and Compos i t e s )  

ABRONIA f r a g r a n s  N u t t .  e x  Hook. I 

ABUTILON t h e o p h r a s t i  Medic. 

ACALYPHA L. 
) 

rhomboidea R a f  . 
v i r y i n i c a  L. 

ACERATES ( S e e  ASCLEPIAS) 

AEGOPODIUM podagraria L. 

AGALINIS Raf. 
aspera ( B e n t h . )  B r i t t .  
p u r p u r e a  (L.) Penn. 
t e n u i f o l i a  ( V a h l . )  Raf.  

AGASTACHE C l a y t .  
n e p e t o i d e s  ( L . )  Kuntze 
s c r o p h u l a r i a e f o l i a  ( W i l l d . )  Kuntze 

A G R I M O N I A  L. 
g r y p o s e p a l a  Wallr. 
p a r v i f l o r a  A i t .  
pubescens  Wallr. 
s t r i a t a  Michx. 

) AGROSTEMMA r j i t hago  L. 

s w e e t  s andve rbena  

ve lve t l ea f  * 

copperleaf; mercury 
rhombic c. 
t h r e e s e e d e d  m. 

b i s h o p s  goutweed 

a g a l i n i s  
rough a. 
p u r p l e  a. 
s l e n d e r  a. 

g i a n t h y s s o p  
c a t n i p  g.  
p u r p l e  g. 

agr imony 
hooksepaled  a. 
rnanyf lower a. 
downy a. 
grooved a. 

c o r n c o c k l e  
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ALTHAEA rosea ( L .  Cav. 

A L Y S S U N  alyssoides L .  

AMARANTHUS L .  

a l b u s  L .  
a r e n i c o l a  J o h n s  t. 
g r a e c i z a n s  L. 
h y b r i d u s  L .  
palineri Wats. 
retrof l e x u s  L. 
r u d i s  S a u e r  
s p i n o s u s  L. 
t u b e r c u l a t u s  ( M o q . )  S a u e r  

AMPELAMUS (See Cynanchum) 

ANCHUSA a z u r e a  M i l l .  

ANDROSACE o c c i d e n t a l i s  P u r s h  

ANEMONE L .  
c a n a d e n s i s  L .  
c a r o l i n i a n a  L J a l t .  
c y l i n d r i c a  Gray 
m u l t i f i d a  P o i r .  
P u l s a t i l l a  L. 
v i r y i n i a n a  L.  

ANETHUM g r a v e o l e n s  L .  

APOCYNUM L .  
a n d r o s a e m i l f o l i u m  L .  
c a n n a b i n u m  L .  
s i b i r i c u m  Jacq. 

AQUILEGIA c a n a d e n s i s  L. 

A R A B I S  L .  
c a n a d e n s i s  L .  
glabra  ( L . )  Bernh.  
h i r s u t a  (L.) Scop. v a r .  p y c n o c a r p a  

( Hopkins  R o l l .  
h o l b o e l i i  Hornem. v a r .  p i n e t o r u m  

( T i d e s t . )  R o l l .  
s h o r t i i  ( F e r n . )  G 1 .  

h o l l y h o c k  * 

a l y s s u m  * 

pigweed;  waterhemp;  
a m a r a n t h u s  

tumbleweed a. 
s a n d  a. 
tumbleweed a. 
s l e n d e r  p. * 
P a l m e r s  p. 
rough  p. * 
w a  t e r h e m p  
s p i n y  p. 
t a l l  w.  

I t a l i a n  a l k a n e t  

w e s t e r n  r o c k j a s m i n e  

f. anemone 

( meadow a. 
C a r o l i n a  a. 
c a n d l e  a. 
c u t l e a f  a. 
p a s q u e f l o w e r  
t a l l  a. 

d i l l  * - .. . .  - .  

d o g b a n e  
s p r e a d i n g  d. 
hemp d .  
p r a i r i e  d. 

w i l d  c o l u m b i n e  

r o c k c r e s s  
s i c k l e p o d  
tower m u s t a r d  
h a i r y  r. 

Holboell r. 

S h o r t s  r .  

A R A L I A  racemosa L. A m e r i c a n  s p i k e n a r d  
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' A R E N A K I A  L.  s a n d w o r t  
h q o k e r i  Nu t t .  Hookers s. 
l a f e r i f l o r a  L. g r o v e  s. 
s e r p y l l i f l o r a  L. thyme- leaf  s. s t r i c t a  idichx. ssp. t e x a n a  ( R o b i n s .  ) r o c k  s. 

Maguire  

.. - , .  

: :? 

.I' 

.t 

t 

AKGEMONE p l y a n t h e r n o s  ( F e d d e )  G. Ownbey 

ARMORACIA r u s t i c a n a  G a e r t n . ,  
Mey., & Schreb. 

A S C L E P I A S  L. 
a m p l e x i c a u l i s  Sm. 
a r e n a r i a  T o r r .  
enge lmann iana  Woods. 
i n c a r n a t a  L. 
l a n u g i n o s a  N u t t .  
l a t i f o l i a  ( T o r r . )  R a f .  
pumi la  (Gray) V a i l  
speciosa T o r r .  
s t e n o p h y l l a  Gray 
s u l l i v a n t i i  Engelm. 
s y r i a c a  L. 
t u b e r o s a  L. ssp. i n t e r i o r  
v e r t i c i l l a t a  L. 
v i r i d i f l o r a  R a f .  
v i r i d i s  W a l t .  

ATRIPLEX L. 
a r g e n t e a  Nut t .  
h o r t e n s i s  L. 
n u t t a l l i i  Wats. 
p a t u l a  L. 
rosea L. 

m 

woods . 

p r i c k  1 y2oppy 

h o r s e r a d i s h  * 

i 1 kweed 
b l u n t l e a f  m. 
s a n d  m.  
Engelmanns rn. 
s w a m p  m. 
woolly m.  
b road  l ea f  m. 
dwarf  m ,  
showy rn. 
nar row leaf rn. 
smooth m. 
common m, 
b u t t e r f l y  rn. 
whor led  m. 
g r e e n  rn. 
g r e e n  a n t e l o p e h o r n  

s a l t b u s h ;  o r a c h  
s i l v e r s c a l e  s. 
g a r d e n  0. 
Gardne r  s. 
spearscale 0. 

redscale 0 .  * 

BACOPA r o t u n d i f o l i a  (Michx. )  W e t t s t . _  w a t e r h y s s o p  

BARBAREA v u l g a r i s  R. B r ,  

BEKTEROA i n c a n a  (L.) DC.  

w i n t e r c r e s s  * 

h o a r y  f a l s e a l y s s u m  * 
BERULA erecta (Huds . )  Cov. var. 

inc isurn  (Torr . )  Cronq.  

B E S S E Y A  wyorninyensis ( A .  N e l s .  ) Rydb. 

w a t e r - p a r s n i p  

k i t t e n t a i l s  

beet * 

.. . , :  

BETA v u l g a r i s  L. 
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1 ' .  . .  B L E P H I L I A  h i r s u t a  ( P u r s h )  Benth.  woodm i n  t 

BOEHMERIA c y l i n d r i c a  (L.) Sw. boghemp 

BRASSICA L. 
campestris L. 
h i r t a  Moench 
j u n c e a  ( L . )  C o s s .  
k a b e r  (DC. ) Wheeler  
n i g r a  ( L . )  Koch 
oleracea L.  
r a p a  L. 

mus ta rd  
w i l d  t u r n i p  * 
w h i t e  m. * 
I n d i a  m. * 
c h a r l o c k  * 
b l a c k  m. * 
cabbage  * 
t u r n i p  * 

CALLIRHOE Nut t .  
alcaeoides (Michx. )  Gray 
i n v o l u c r a t a  (T. & G . )  Gray 

CALLITRICHE v e r n a  L. 

Lpoppymal l o w  
p i n k  p. 
p u r p l e  p. 

water-starwort 

CALTHA p a l u s t r i s  L. marsh-marigold 

CALYLOPHUS Spach 
h a r t w e g i i  (Benth .  ) Raven ssp.  ' 

s e r r u l a t u s  ( N u t t - .  ) Raven 

l a v a n d u l i f o l i u s  (T. & G . )  Towner is 
Raven 

even ing-p r imrose  
Hartwegs e. 

y e l l o w  e. 

l i t t l e  f .  * 
g o l d - o f - p l e a s u r e  * 

( 

f a l s e f l a x  CAMELINA C r a n t z  
microcarpa Andrz. 
s a t i v a  (L.) C r a n t z  

CAMPANULA L. 
americana L. 
a p a r i n o i d e s  P u r s h  
pe r s i c i fo l i a  L. 
r a p u n c u l o i d e s  L. 
r o t u n d i f o l i a  L. 

be l l f lower  
t a l l  b. 
marsh b. 

. p e a c h l e a f  b. * 
c r e e p i n g  b. * 
h a r e b e l l  

CANNABIS sa t iva  L.  hemp * 

CAPSELLA b u r s a - p a s t o r i s  ( L . )  Medic. s h e p h e r d s p u r s e  

CAKDAMINE L. 
b u l b o s a  ( S c h r e b . )  BSP  
p e n s y l v a n i c a  Muhl. 

b i  t tercress 
s p r i n g c r e s s  
b i t t e r c r e s s  

C A R D A R I A  d r a b a  ( L . )  Desv. h o a r y  cress * 

CASTILLEJA s e s s i l i f  lord Pursh downy p a i n t b r u s h  

CAULOPHYLLUM t h a l i c t r o i d e s  ( L . )  Michx. b l u e  cohosh  
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CENTHRANTHUS r u b e r  ( L .  ) DC . j u p i t e r s b e a r d  

C E N W N C U L U S  minimus L. c h a f  fweed 

CEHASTIUM L. 
a r v e n s e  L. 
brachypodum (Engelm. ) Robins  . 
gloineratum T h u i l l .  
n u t a n s  R a f .  
vu lga tum L. 

ceras t ium 
pra i r ie  c. 
s h o r t s t a l k  c. 
s t i c k y  c. * 
,powderhorn c.  
mouse-ear c. * 

CEKATOPHYLLUM demersum L. common c o o n t a i l  

CHAEROPHYLLUM procumbens (L.) C r a n t z  cherv i l  

CHENOPODIUM L. 
album L. 
a m b r o s i o i d e s  L. 
b e r l a n d i e r i  Moq. 
d e s i c c a t u m  A. N e l s .  
f r e r n o n t i i  Wats. 
glaucum L. 
hybridum L. 
incanum (S.  Wats. ) Heller : 1 

m i s s o u r i e n s e  A e l l e n  
rubrum L. 
s t and leyanum A e l l e n  
s t r i c t u m  Roth 

goosefoot 
l a m b s q u a r t e r s  
Mexican tea * 
p i t seed  g. 
d r i e d u p  g. 
Fremonts  g. 
o a k l e a f  g. * 
maple leaf g. 
h o a r y  g. 
M i s s o u r i  g. 
a1 k a l  i b l  i t e  
S t a n d l e y  g. 
erect g. 

* 

CHORISPORA t e n e l l a  ( P a l l  . ) DC, b lue -mus ta rd  * 
CICUTA L.  

b u l b i f e r a  L. 
maculata  L. 

wate rhemlock  
b u l b o u s  w . 
waterhemlock  

CIRCAEA l u t e t i a n a  L. ssp. c a n a d e n s i s  
( L .  ) Asch. & Magnus 

~ 

CLAYTONIA v i r g i n i c a  L.  

e n c h a n t e r s - n i g h t s h a d e  

V i r g i n i a  s p r i n g b e a u t y  

CLEMATIS L. 
f r e m o n t i i  wats. 
l i g u s t i c i f o l i a  N u t t .  
p i t c h e r i  T. & G.  
v i r g i n i a n a  L. 

c lematis  
Fremonts  c. 
w e s t e r n  c. 
P i t c h e r s  c. 
v i r g i n s  bower 

CLEOME s e r r u l a t a  P u r s h  Rocky Mountain b e e p l a n t  

CLEOMELLA a n g u s t i f o l i a  T o r r .  cleomella 

+ COLLOMIA l i n e a r i s  N u t t .  col lomia 
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f z '.. COMANDRA umbe 1 la ta  ( I;. ) Nut t . bastard- toad f 1 a x  

CONIUM macu la tum L. 2 o i s o n h e m l o c k  * 
C O N R I N G I A  o r i e n t a l i s  ( L . )  Dum. h a r e s e a r  * 
CONVOLVULUS L. 

a r v e n s i s  L. 
s e p i u m  L. 

b i  rid weed 
f i e l d  b. * 
hedge b. * 

COR IS P E Rl4 U M hy s sop i f o 1 i urn L . b u g s e e d  * 
CORYDALIS Medic. 

aure .3  Wil ld .  
a u r e a  V i l l d .  var.  o c c i d e n t a l i s  Engelrn. 
m i c r a n t h a  ( E n g e l m . )  Gray 

c o r y d n l  i s  
g o l d e n  c. 
w e s t e r n  c. 
s lender  f u m e w o r t  .. - . .: . -  . . .. . .  , 

CORYPHANTHA (Engel rn . )  Lern. 
m i s s o u r i e n s i s  (Sweet)  B r i t t .  & Rose 
v iv ipa ra  ( N u t t . )  B r i t t .  '& R o s e  

p i t i c u s h i o n  
M i s s o u r i  p. 
s p r o u t i n g  p.  

cris t a t e l  l a  C R I S T A T E L L A  jarnesii T. & G. 
1 

CROTON L. 
c ap i  t a t u s  Michx. 
g l a n d u l o s u s  L. var.  

s e p t e n t r i o n a l i s  Muell. Arg. 
m o n a n t h o g y n u s  Michx.  
t e x e n i s  ( K l o t z s c h )  M u e l l .  A r g .  

c r o t o n  
woolly e. 
tropic c. 

o n e s e e d e d  c. 
T e x a s  c. 

CRYPTANTHA Lehm. 
c a n a  ( A .  N e l s . )  P a y s .  
celosioides ( E a s t w .  ) Pays.  
f e n d l e r i  (Gray)  G r e e n e  
janiesii ( T o r r . )  Pays .  
min ima  Kydb. 
t h y r s i f  lord ( G r e e n e )  Pays .  

c r y p t a n t h a  
h o a r y  c. 
c o c k s c o m b  c. 
F e n d l e r  c. 
James c. 
least  c. 
w e s t e r n  c. 

CHYPTOTHENIA c a n a d e n s  i s  ( L .  ) DC . honewor  t 

CUCURBITA f o e t i d i s s i m a  HBK b u f f a l o g o u r d  

CUPHEA viscosissirna Jacq. b l u e  wax weed 

CUSCUTA L. 
c e p h a l a n t h i  Engelrn. 
compacta J u s s .  
c o r y l i  Engelm. 
c u s p i d a t a  Engelm.  
glornerata C h o i s y  
g r o n o v i i  Wil ld .  

I dodder 
b u t t o n b u s h  d .  
d e n s e  d .  
h a z e l  d .  
c u s p  d .  
c l u s t e r  d .  
G r o n o v i u s  d .  , 

I 
I 
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iridecora C h o i s y  
pe:n t a g o n a  Enge 1 m . 
yo'lygonorum E n g e l n .  
umbrosa Hook. 

l a r g e a l f a l f a  d .  
f i e l d  d .  
smartweed d.  
s h a d e l o v i n g  d.  

CYCLOLOMA a t r i p l i c  i fol i u m  ( S p r e n y  . ) C o u l  t .  winged-pigweed 

w i l d  par'sley 
w i l d  pars ley 
m o u n t a i n  c o r k w i n g  

sa nd v i  n e  

h o u n d s t o n g u e  * 

j i m s o n w e e d  * 

CYMOPTERUS R a f .  
a c a u l i s  ( P u r s h )  R a f .  
n o n t a n u s  Nut t. 

CYNANCHUM l a e v e  (Michx.  ) P e r s .  

CYNOGLOSSUM o f f  i c i n a l e  L. 

DATURA s t r a m o n i u m  L.  

DAUCUS carot?  L. 

DELPHINIUM L. 
a jac i s  L. 
n u t t a l l i a n u m  P r i t z .  e x  Walp. 
t r i c o r n e  Nichx .  
v i r e s c e n s  N u t t .  

U E N T A K I A  l ac in ia ta  Muhl. 

DESCURAINIA Webb & B e r t h .  
p i n n a t a  ( W a l t . )  B r i t t .  var .  

S o p h i a  (L.) Webb. 
b r a c h y c a r p a  ( R i c h a r d s . )  Fern .  

DIANTHUS L. 
arnieria L. 
p l u m a r i u s  L. 

OICENTRA c u c u l  l a r i a  ( L .  ) Bernh .  

w i l d  carrot * 
l a r k s p u r  

r o c k e t  1. * 
b l u e  1. 
dwarf 1. 
pra i r ie  1. 1 

t o o t h w o r t  

t a n s y m u s t a r d  
p i n n a t e  t. 

f l i x w e e d  t. 

p i n k  
Deptford p. 
cottage p. 

DODECATHEON p a u c i E l o r u l n  ( D u r a n d )  G r e e n e  

DRABA L. 
nemorosd L .  
r ep tans  ( L a m . )  F e r n .  

DHACOCEPHALUM p a r v i f l o r u m  N u t t .  

ECHINOCEREUS v i r i d i f l o r u s  Engelm. 

ECHINOCYSTIS loba ta  ( M i c h x . )  T. 6, G.  

ECHIUM v u l g a r e  L. c 

d u t c h m a n s - b r e e c h e s  

s h o o t  i ngs t a r  

w h i t  l o w - w o r  t 
yel low w. 
w h i t e  w. 

d r a g o n h e a d  

h e d g e h o g - c a c t u s  

wi ld -cucumber  

b lueweed  * 
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. ELATINE t r i a n d r a  Schk.  

E L L I S I A  n y c t e l e a  L. 

EPILOBIUM L. 
a d e n o c a u l o n  Haussk .  
c o l o r a t u m  B i e h l e r  
l e p t o p h y l l u m  R a f .  

ERIOGONUM Michx. 
a l a tu rn  T o r r .  
annuurn N u t t .  
cernuum N u t t .  
e f f u s u m  N u t t .  
f l a v u m  N u t t .  
p a u c i f l o r u r n  P u r s h  var.  g n a p h a l o i d e s  

p a u c i f l o r u n  P u r s h  v a r .  p a u c i f l o r u n  
( B e n t h .  ) Reveal 

ERODIUM c i c u t a r i u m  ( L . )  L ' H e r .  

ERYSIMUM L .  
a spe rum ( N u t t . )  DC. 1 

c h e i r a n t h o i d e s  L.  
i n c o n s p i c u u m  .(Wats.) M a c M .  
repandum L.  

EUPHORBIA L. 
c y a t h o p h o r a  Murr .  
c y p a r i s s i a s  L. 
d e n t a t a  Michx. 
f e n d l e r i  T. & G. 
g e y e r i  Engelm, 
g l y p t o s p e r m a  Engelm. 
h e x a g o n a  N u t t .  
m a c u l a t a  L. 
m a r y i n a t a  P u r s h  
m i s s u r i c a  Raf .  
n u t a n s  Lag. 
p o d p e r a e  C r o i z a t  
p r o s t r a t a  A i t .  
r o b u s t a  (Enye lm. )  S m a l l  
s e r p e n s  HBK 
s e r p y l l i f o l i a  P e r s .  
s p a t h u l a t a  Lam.  
s t r i c t o s p o r a  Engelm. 

EUSTOMA g r a n d i f  l o r u m  ( R a f .  ) S h i n n e r s  

EVOLVULUS n u t t a l l i a n u s  R. & S .  

waterwort 

w a t e r p o d  

w i l  l o w h e r b  
g l a n d u l a r s t e m  w. 
p u r p l e l e a f  w. 
n a r r o w l e a f  w. 

c 
er  iogonum 

winged e. 
a n n u a l  e .  
n o d d i n g  e. 
s p r e a d i n g  e. 
y e l l o w  e. 
e v e r l a s t i n g  e. 

'few-f lowered e.  

f i laree * 

w a l l f l o w e r  
w e s t e r n  w. 
wormweed w. 
smallflower w. 
b u s h y  w. * i 

s p u r g e  
f i r e - o n - t h e - m o u n t a i n  
c y p r e s s  s. 
t o o t h e d  s. 
F e n d l e r s  s. 
G e y e r s  s. 
r i d g e s e e d  s. 
s i x a n g l e d  s. 
spot ted s .  
snow-on-the-mountain 
Missouri s. 
n o d d i n g  s. 
l e a f y  s. * 
pros t r a t e  s. 
r o b u s t  s. 
r o u n d l e a f  s. 
t h y m e l e a f  s. 
s p a t h u l a t e  s. 
mat s. 

I I 

I 
! p r a i r i e g e n t i a n  

! N u t t a l l  e v o l v u l u s  
i '  
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FAGOPYHUM e s c u l e n t u m  Moench 
1 .., . 

F R A G ~ R I A  L. 
v e s c a  L .  v a r .  a m e r i c a n a  Por te r  
v i r g i n i a n a  Duchn. 

FROELICHIA Moench 

( S m a l l )  F e r n .  
I I f l o r i d a n a  ( N u t t . )  Moq. v a r .  campestris 

g r a c i l i s  (Hook.) Moq. 

a p a r i n e  L. 
boreale L. 
c i r c a e z a n s  Michx. 
concinnum T. & G. 
obtusum Bigel.  
t r i f i d u m  L, 

G A L I U M  L. 

~ . -  --- 
' ? -  

GAURA L. 
coccinea Pursh  

pa rv i f lo ra  Dougl. 

a n d r e w s i i  Griseb. 

k l o n g i f l o r a  Spach 

G E N T I A N A  L. 

( p u b e r u l e n t a  P r i n g l e  

c a r o l i n i a n u m  L. 
h i m a  1 a y e n s  e Klo t z s c h  
maculatum L. 
p u s i l l u m  L. 

GERANIUM L. 

GERARDIA ( S e e  AGALINUS) 

GEUM L. 
a l leppicum J a c q .  v a r .  s t r i c t u m  

( A i t . )  Fe rn .  
c a n a d e n s e  Jacq. 

G I L I A  spicata  N u t t .  

GLECOMA h e d e r a c e a  L.  

GRATIOLA v i r g i n i a n a  L. 

GYPSOPHILA p a n i c u l a t a  L.  

), H A C K E L I A  Opiz 
d e f  l exa  (Wahl. ) Opiz 

( . :  

buckwheat  

s t r a w b e r r y  
wood s. 
w i l d  s .  

s n a k e c o t t o n  
f i e l d  s. 

s l e n d e r  s. 

b e d s t r a w  
ca t c  hwe ed b . 
n o r t h e r n  b. 
waods b. 
s h i n i n g  b . 
b l u n t l e a f  b. 
small b. 

gaura 
scar le t  g. 
long-f- lowered g. 
velvety g. 

. g e n t i a n  
Andrews g. 
downy g. 

geranium 
C a r o l i n a  g. 
l i l a c  g. 
w i l d  g. 
small g. * 

avens 
y e l l o w  a. 

w h i t e  a. 

s p i k e  g i l i a  

g r o u n d i v y  * 

V i r g i n i a  hedgehyssop  

p e r e n n i a l  b a b y s b r e a t h  * 

s t i c k s e e d  c 

American s ,  

. 2. 



I ' . . -  . .  f l o r i b u n d a  (Lehm. ) J o h n s t .  
v i r g i n i a n a  ( L . )  J o h n s t .  V i r g i n i a  s .  

HEDEOMA P e r s .  
drummondii Benth,  
h i s p i d a  Pur sh  
pulegioides ( L . )  P e r s .  

pennyroyal  
Drummond f a l s e  p. 
, rough p. 
American p. 

HEDYOTIS n i g r i c a n s  ( L a m . )  Fosb. n a r r o w l e a f  b l u e t s  

HELIANTHEMUM b i c k n e l l i i  Fern.  f r o s t w e e d  

HELIOTHOPIUM curassavicum L.  s e a s i d e  h e l i o t r o p e  * 

HERACLEUM sphondyl ium L. cowparsnip 

HESPERIS m a t r o n a l i s  L. dames r o c k e t  * 
HEUCHERA L. 

h i r s u t i c a u l i s  (Wheel.)  Rydb. 
r i c h a r d s o n i i  R. B r .  

a l u m r o o t  
h a i r y s t e m  a. 
R icha rdsons  a. 

HIBISCUS L. 
m i l i t a r i s  Cav. 
t r i o n u m  L. 

rosemallow 
scarlet r. 
f lower-of -an-hour * 

i 
j agged  chickweed h ,-. 

j .  ,. i HOLOSTEUM umbellatum L. 

HOUSTONIA ( S e e  HEDYOTIS) 

HUMULUS L. 
l u p u l u s  L. 
j a p o n i c u s  S i e b .  & Zucc. 

hop 
hop 
Japanese h. * 

HYDROPHYLLUM L.  
a p p e n d i c u l a t u m  Michx. 
v i r g i n i a n u m  L.  

w a t e r l e a f  
n o t c h b r a c t  w. 
V i r g i n i a  w . 

HYPERICUM L. 
c a n a d e n s e  L. 
majus  (Gray)  B r i t t .  
p e r f o r a t u m  L. 
sphaerocarpum Michx. 

St. j ohnswor t  
Canada S .  
g r e a t e r  S. 
common S. *. 

r o u n d f r u i t  S. 

I touch-me-not 
s p o t t e d  t. 
p a l e  t. 

I 
morn ingg lo ry  

i v y l e a f  m. * I 
bush m. 
common m. * 

IMPATIENS L. 
b i f l o r a  Walt. 
p a l l i d a  N u t t .  

IPOMOEA L. 
h e d e r a c e a  ( L . )  J a c q .  
l e p t o p h y l l a  Torr. 
p u r p u r e a  ( L . )  Roth 
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IPOMOPSIS Michx. (.. 
congests (Hook.) V. G r a n t  
l b n g i f l o r a  ( T o r r , )  V. G r a n t  

ISANTHUS b r a c h i a t u s  ( L . )  BSP 

KOCHIA scoparia ( L . )  S c h r a d e r  

I L A M I U M  L. 
amplex icau le  L. 
purpureum L. 

LAPORTEA canadens is  ( L . )  Wedd. 
I 
1 LAPPULA Moench 

e c h i n a t a  G i l i b .  
.- -- r e d o w s k i i  (Hornem.) Greene 

~ - !  t e x a n a  ( S c h e e l e )  B r i t t .  
.- ' 

LECHEA L. 
mucronata R a f .  

k 
\ s t r i c t a  Leggett 

LEONURUS L. 
cardiaca L. 
mar rub ia s t rum L. 0 

LEPIDIUM L. 
campestre (L,) R. B r .  
d e n s i f l o r u m  S c h r a d e r  
oblongurn S m a l l  
perfol ia tum L. 
v i r y i n i c u r n  L. 

! 

LIMOSELLA aquat ica  L. 

j L I N A R I A  M i l l .  
c a n a d e n s i s  ( L . )  Dumont v a r .  

t e x a n a  ( S c h e e l e )  Penn. 
d a l m a t i c a  (L.) M i l l .  
v u l g a r i s  H i l l  

1 

LESQUERELLA S. Wats. 
a l p i n a  ( N u t t . )  S. Wats. 
arenosa ( R i c h a r d s . )  Rydb. v a r .  

a r e n o s a  ( R i c h a r d s . )  Rydb. v a r .  

l u d o v i c i a n a  ( N u t t . )  S .  Wats. 
o v a l i f o l i a  Rydb. 

1 
I 

arenosa 

a r g i l l o s a  R o l l ,  & Shaw 
1 
I 

g i l i a  
b a l l h e a d  g. 
w h i t e f l o w e r  g. 

f a l s e - p e n n y r o y a l  

k o c h i a  * 

deadnet t le  
h e n b i t  * 
p u r p l e  d. * 

woodne t t 1 e 

s t i c k s e e d  
b l u e  s .  * 
l o w  S. * 
cupseed  s .  

pinweed 
mucronate 
erect p. 

motherwor t 
common rn. 
horehound 

Pr 

* 
m. * 

pepperweed 
f i e l d  p. * 
densely-flowered p. 
oblong p. 
c lasp ing  p. * 
V i r g i n i a  p. 

bladderpod 
a l p i n e  b. 
s a n d  b. 

c l a y  b. 

Lou is i a n a  b, 
o v a l l e a f  b. 

mudwort 

t o a d f l a x  
o l d f i e l d  t. 

t o a d f l a x  * 
bu t t e r - and-eggs  * 
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. L I N D E R N I A  A l l .  I ' 

anagal l idea (Michx, ) Penn. 
d u b i a  ( L . )  Penn. 

L I N U M  L, 
pe renne  L. var.  l e w i s i i  ( P u r s h )  
r ig idum Pursh var.  compactum 

r i g i d u m  Pursh  v a r .  r i g idum 
su lca tum R i d d e l l  
u s  i t a t  issimurti L . 

( A .  N e l s . )  Rogers 

LITHOSPERMUM L. 
a r v e n s e  L, 
canescens  (Michx. ) Lehm. 
c a r o l i n i e n s e  ( W a l t . )  M a c M .  
i nc i sum Lehm. 

LOBELIA L. 
c a r d i n a l i s  L. 
s i p h i l i t i c a  L. 
spicata Lam. , 

LOMATIUM Raf. 
foenicu laceum ( N u t t .  1 C o u l t .  6 R o s e  

var. d a u c i f o l i u m  (T. & G . )  Cronq. 
o r ien ta le  C o u l t .  & Rose 

LUDWIGIA L, 
p a l u s t r i s  ( L . )  E l l .  
p o l y c a r p a  S h o r t  & P e t e r  

LYCHNIS L, 
alba M i l l .  
c h a l c e d o n i c a  L. 
drummondii (Hook) S .  Wats. 

LYCOPEKSICUM e s c u l e n t u m  M i l l .  

LYCOPUS L. 
amer i canus  Muhl. 
a s p e r  Greene 
u n i f l o r u s  Michx. 
v i r g i n i c u s  L. 

LYSIMACHIA L. 
C i l i a t a  L. 
h y b r i d a  Michx. 
t h y r s i f l o r a  L. 

f a l s e - p i m p e r n e l  

f l a x  
,b lue  f .  
s t i f f s t e m  f .  

s t i f f s t e m  f .  
grooved f .  
common f .  * 

g r o m w e l l  
c o r n  g .  * 
h o a r y  g. 
Carol ina  g. 
c l e f t  g. 

lobelia 
cardinal f lower 
b i g b l u e  1. 
p a l e s p i k e  1. 

lomatium 
carrotleaf 1. 

eastern 1. (, 

seedbox 
water p u r s l a n e  
manyseed s. 

campion 
w h i t e c o c k l e  * 
Maltesecross 
Drummonds c. 

tomato * 

bug 1 e w e  ed  
A m e r i c a n  b. 
rough b. 
o n e f  lower b. 
V i r g i n i a  b. 

loosestrife 
f r i n g e d  1. 
h y b r i d  1. 
t u f t e d  1. 
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LYTHKUM L. 
.dacotanum N i e u w .  
I '. sk l icar ia  L. 

MALVA L. 
n e g l e c t a  Wallr. 
p a r v i f  lo ra  L. 
r o t u n d i f o l i a  L. 
s y l v e s t r i s  L. 
v e r t i c i l l a t a  L. 

MAMMILLARIA ( S e e  CORYPHANTHA)  

MARRUBIUM v u l g a r e  L. 

MARTYNIA ( S e e  PROBOSCIDEA) 

MENISPERMUM canadense  L. 

MENTHA L. 
a rvens i s  L. 
p i p e r i t a  L. 
spicata  L. 

MENTZELIA L. 
I 

decapetala ( P u r s h )  Urban & G i l g  
nuda ( P u r s h )  T. & G. 
oligosperma N u t t .  

,) 

MICROSTERIS g rac i l i s  (Hook.) Greene  
var. h u m i l i o r  (Hook.) Cronq. 

MIMULUS L. 
a l a t u s  A i t .  
g labra tus  H.B.K. var. f r e m o n t i i  

r i n g e n s  L. 
( B e n t h . )  G r a n t  

MIRABILIS L. 
a l b i d a  (Walt .)  Heimerl 
g labra  ( S .  Wats.) S t a n d l .  
h i r s u t a  ( P u r s h )  MacM. 
l i n e a r i s  ( P u r s h )  Heimerl 
n y c t a g i n e a  (Michx.) M a c M .  

MOLLUGO v e r t i c i l l a t a  L. 

MONARDA L. 
f i s t u l o s a  L. v a r .  f i s t u l o s a  
f i s t u l o s a  L. var.  m e n t h a e f o l i a  

p e c t i n a t a  N u t t .  
(Graham) Fern .  . 

l y t h r u m  
l y t h r u m  
purp le  1. 

m a l l o w  
common m. * 
s m a l l f r u i t  m. * 
r u n n i n g  m. * 
h i g h  m. * 
c l u s t e r  m. 

common horehound * 

moonseed 

min t  
f i e l d  m. * 
peppermint 
spearmint * 

m e n t z e l i a  
t enpe ta l  m. 
bractless m. 
s t i c k l e a f  m. 

s l e n d e r - p h l o x  

monkeyflower 
sharpwing m. 
roundleaf  m. 

Al leghany  m. 

f o u r - o ' c l o c k  
w h i t e  f .  
s m o o t h  f .  
h a i r y  f .  
n a r r o w l e a f  f .  
p r a i r i e  f .  

c a r p e t w e e d  * 

beebalm 
w i l d  bergamot 
m i n t l e a f  bergamot 

s p o t t e d  b. 
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c . MONOLEPIS n u t t a l l i a n a  ( S c h u l t . )  I 

Greene 
pove r tyweed 

MONGTROPA u n i f l o r a  L. i n d i a n p i p e  

MUSINEON 
d i v a r i c a t u m  ( P u r s h )  Nu t t .  

t e n u i f o l i u m  N u t t .  
ex T. & G. 

musineon 
s p r e a d i n g  m. 

s l e n d e r l e a f  m. 

MYOSURUS minimus L. m o u s e t a i l  

MYRIOPHYLLUM L. 
p inna tum ( W a l t . )  BSP 
sp ica turn  L. var. e x a l b e s c e n s  

( F e r n . )  Jeps. 

m i l f o i l  
g r e e n  m. 
s p i k e  m. 

n a s t u r t i u m  NASTURTIUM o f f  i c i n a l e  R. B r .  

NELUMBO l u t e a  ( W i l l d . )  P e r s .  y e l l o w  n.elumbo 

NEPETA catar ia  L. c a t n i p  * 

N I C A N D R A  p h y s a l o d e s  ( L . )  G a e r t n .  n i c a n d r a  * 

r ... . .  . .  .-- . 

'.:: - 

NUPHAR luteum ( L . )  S i b t h .  & Srn. yellow cowl i ly  
.. . 

NYMPHAEA L. 
odorata A i t .  
t u b e r o s a  Pa ine  

w a t e r l i l y  
American w. 
w h i t e  w. 

OENOTHERA L. 
a l b i c a u l i s  Pursh  
b i e n n i s  L. 
caespitosa Nut t ,  
c a n e s c e n s  T o r r .  & Frem. 
c o r o n o p i f o l i a  T. & G, 
f r e m o n t i i  S. Wats. 
l a c i n i a t a  H i l l  
macrocarpa N u t t .  
n u t t a l l i i  Sweet 
r h o m b i p e t a l a  N u t t .  
speciosa Nut t .  
s t r i g o s a  (Rydb.) Mack. & Bush 

. . . .  . ..: . . .  e v e n i n g p r i m r o s e  
pa le  e. 
common e. 
gumbo l i l y  
beakpod e. 
combleaf e. 
Fremonts  e. 
c u t l e a f  e. 
M i s s o u r i  e. --.. 

white-stemmed e .  
f o u r p o i n t  e. 
w h i t e  e. 
common e .  - 

S c o t c h  t h i s t l e  * ONOPORDUM acan th ium L. 

ONOSMODIUM Michx. 
molle Michx. var .  h i sp id i s s i rnum.  

m o l  le  Michx. var .  o c c i d e n t a l e  (.Mack. ) 
(Mack.) Cronq. 

J o h n s  t . 

f a l se -g romwel l  
f alse-gromwell 

w e s t e r n  marb le seed  ( '  
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OPUNTIA M i l  1, 
. f r a g i l i s  ( N u t t .  ) Haw.  
m a c r o r h i z a  Engelm. 
p o l y a c a n t h a  H a w .  

... 

OROBANC HE 
f a s c i c u  l a t a  N u t t  . 
l u d o v i c i a n a  N u t t .  
u n i f l o r a  L. 

ORTliOCAWUS l u t e u s  N u t t .  

OSMORHIZA R a f .  
c l a y t o n i i  (Michx , )  C l a r k e  
l o n g i s t y l i s  ( T o r r . )  DC. var. 

l o n c j i s t y l i s  (Torr . )  DC. var. 
l o n g  i s  t y  1 is  

v i l l i c a u l i s  

OXALIS L. 
d i l  l e n i i  Jacq. 
s t r ic ta  L. 
v i o l a c e a  L. 

OXYBAPHUS ( S e e  MIRABILIS) 

PANAX q u i n q u e f o l i u n i  L.  

PAPAVER o r i e n t a l e  L, 

PARIETARIA p e n s y l v a n i c a  Muhl. 

PARONYCHIA M i l l .  
c a n a d e n s i s  (L. ) Wood 
depressa Nut t .  
j ames i i  T. & G.  
s e s s i l i f l o r a  Nu t t .  

PASTINACA s a t i v a  L. 

PEDICULARIS L. 
c a n a d e n s i s  L. 
l a n c e o l a t a  Michx. 

PENSTEMON M i t c h e l l  
a l b i d u s  Nu t t .  
a n g u s t i f o l i u s  N u t t .  
c o b a e a  N u t t .  
d i g i t a l i s  N u t t .  
er i a n t h e r u s  Pur sh  
g l a b e r  P u r s h  t 

p r i c k l y p e a r  
b r i t t l e  p. 
b i g r o o t  p. 
p l a i n s  p. 

broomrape 
bunched b. 
L o u i s i a n a  b. 
o n e f  lower b. 

y e l l o w  o w l c l o v e r  

s w e e t c i c e l y  
swee t j a rv i l  
s w e e t c i c e l y  

s w e e t c i c e l y  

w o o d s o r r e l  
d i l l e n  y e l l o w  w. 
common y e l l o w  w. 
v i o l e t  w. 

American g i n s e n g  

o r i e n t a l  poppy 

P e n n s y l v a n i a  p e l l i t o r y  

n a  i 1 w o r t  
f o r k e d  ch ickweed 
f l a t t e n e d  n. 
James n. 
wh i t l o w  w o r t  

p a r s n i p  * 

l o u s e w o r t  
e a r l y  1. 
swamp 1. 

penstemon 
w h i t e  p. 
nar row p. 
cobaea  p.  
smooth p. 
c r e s t e d  p. 
s awsepa l  p. 

J ': 
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I ' .  
g r a c i l i s  N u t t .  
g r a n d i f l o r u s  N u t t .  
h a y d e n i  S. Wats. 
t u b a e f l o r u s  N u t t .  

PENTHORUM sedoides L. 
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PHACELIA h a s t a t a  Dougl.  e x  Lehm, 
va r .  l e u c o p h y l l a  ( T o r r . )  Cronq,  

PHLOX L. 
a n d i c o l a  N u t t .  
d ivar icata  L. 
h o o d i i  Rich .  
p a n i c u l a t a  L. 
p i l o s a  L. 
s u b u l a t a  L. 

PHRYMA l e p t o s t a c h y a  L. 

PHYLA Lour. 
c u n e i f o l i a  ( T o r r . )  G r e e n e  , 
l a n c e o l a t a  (Michx . )  Greene  

PHYSALIS L. 
h e d e r a e f o l i a  Gray var. 

h e t e r o p h y l l a  N e e s  
p u b e s c e n s  L. 
purrlila N u t t .  
v i r g i n i a n a  M i l  1. var. 

h i sp ida  W a t e r f  a1 1 
v i r g i n i a n a  M i l l .  var. s o n o r a e  

('Torr,) Waterfall 
v i r g i n i a n a  M i l l .  var. s u b g l a b r a t a  

(Mack. & B u s h )  Waterfall- 
v i r g i n i a n a  M i l l .  var. v i r g i n i a n a  

Waterfall 

comata (Rydb. ) W a t e r f a l l  

PHYSOSTEGIA v i r g i n i a n a  ( L .  ) B e n t h .  

PHYTOLACCA a m e r i c a n a  L. 

P I L E A  p u m i l a  ( L . )  Gray  

PLANTAGO L. 
a r i s t a t a  Michx. 
e l o n g a t a  P u r s h  
e r i o p o d a  Torr.  
l a n c e o l a t a  L. 
major L .  

s l e n d e r  p. 
s h e l l - l e a f  p. 
Hayden p.  
t u b e  p. 

d i t c h - s t o n e c r o p  

s c o r p i o n w e e d  

p h l o x  
moss p. 
s w e e t - w i l l i a m  p. 
Hoods p. 
f a l l  p. * 
prair ie  p. 
moss p. 

lopseed 

f o g f r u i t  - 
w e s t e r n  f .  
common f .  

g r o u n d c h e r r y  
r o u n d l e a f  g. 

clammy g. 
downy g. 
p r a i r i e  g. 
l a n c e l e a f  g. 

s p e a r l e a f  g. 

t a p e r l e a f  g. 

p a l e s e e d  g. 

f a l s e - d r a g o n h e a d  

p o k e b e r r y  

c 1 e a rweed 

p l a n t a i n  
bracted p. 
e l o n g a t e  p.  
a l k a l i  p. 
E n g l i s h  p .  * 
common p.  * 

c 
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2 a t a g o n i c a  Jacq. 

' .  (Decne. ) Gray 
r u y e l i i  Decne. 
v i r g i n i c a  L. 

u .pa tagonica  Jacq. v a r .  s p i n u l o s a  

PODOPHYLLUM p e l t a t u n l  L. 

POLANISIA d o d e c a n d r a  ( L . )  DC. 

POLYGALA L.  
a l b a  Nut t .  
s a n y u i n e a  L.  
v e r t i c i l l a t a  L. 

I 

_... 

I. 
I 

t 
' i  

POLYGONUM L. 
achoreum B l a k e  
amphibium L. 
a r e n a s t r u m  J o r d .  e x  Bor. 
b i c o r n e  Raf. 
coccineum Muhl. 
c o n v o l v u l u s  L. 
cusp ida tum var. compactum 

h y d r o p i p e r  L. 
h y d r o p i p e r o i d e s  Michx. 
l a p a t h i f o l i u m  L. 
pensylvanicurn L. 
p e r s i c a r i a  L. 
puncta tum Ell. 
ranosissimum Michx. 
s a g i t t a t u m  L. 
s candens  L. 
t e n u e  Michx. 
v i r g i n i a n u m  L.  

B a i l e y  
(Hook. ) 

1 

POLYTAENIA n u t t a l l i i  DC. 
? ~ 

I PORTULACA oleracea L.  

POTENTILLA L. 
a r g u t a  P u r s h  
h i p p i a n a  Lehm. 
n o r v e g i c a  L. 
pa radoxa  Nu t t .  
p e n s y l v a n i c a  L. 
recta L. 
r i v a l i s  N u t t .  

I 
I 

wool ly  p. 
s p i n y  p. 

b l a c k s e e d  p. 
p a l c s e e d  2 -  

mayapp 1 e 

clammyweed 

p o l y g a l a ;  m i l k w o r t  
w h i t e  m. 
b lood  p. 
whor led  m. 

knotweed; smartweed 
erect k. 
water s. 
common k. * 
two-horned s. 
s w a m p  s. 
w i l d  buckwheat  * 
f leecef lower 

marshpepper  s. 
m i l d  s. 
c u r l t o p  s. 
P e n n s y l v a n i a  s. 
ladys thumb s. * 
d o t t e d  s. 
bushy  k. 
arrowleaf s. 
c l i m b i n g  f a l s e b u c k w h e a t  
s l e n d e r  k .  
V i r g i n i a  k.  

p r a i r i e - p a r s l e y  

common p u r s l a n e  * 

c i n q u e f o i  1 
t a l l  c.  
h o r s e  c. 
Norwegian c. 
bushy c. 
P e n n s y l v a n i a  c. 
s u l p h u r  c. * 
brook c. 

PROBOSCIDEA l o u i s i a n i c a  ( M i l l . )  T h e l l .  . d e v i l s c l a w  
't 

1' 
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c 1 ' ;  PRUNELLA v u l g a r i s  L .  s e l f h e a l  

PTEROSPORA andromedea N u t t .  p i n e d r o p s  

PYCNANTHEMUM Michx. 
G i l o s u m  Nut t .  
v i r g i n i a n u m  ( L . )  Durand & J a c k s o n  

mountain-mint  
woods m. 
V i r g i n i a  m. 

PYROLA secunda  L. o n e s i d e d  w i n t e r g r e e n  

RANUNCULUS L. 
a b o r t i v u s  L. 
a q u a t i l i s  L. var .  c a p i l l a c e u s  

( T h u i l l .  ) DC. 
cymbalaria Pur sh  
f a s c i c u l a r i s  Muhl. 
f label  l a r i s  Raf. 
l o n y i r o s t r i s  Godr. 
macoun i i  B r i t t .  
p e n s y l v a n i c u s  L. 
r e c u r v a t u s  P o i r .  
rhomboideus Goldie , 

s c e l e r a t u s  L. 
s e p t e n t r i o n a l i s  P o i r .  

b u t t e r c u p ;  c rowfoo t  
e a r l y  wood b. 
w h i t e  water c. 

s h o r e  b. 
e a r l y  b. 
t h r e a d l e a f  b. 

' longbeak b. 
Macouns b. 
P e n n s y l v a n i a  b. 
hooked' b. 
p ra i r ie  b. 
c u r s e d  c. 
marsh b. 

1 

I I.-- 

\ .  

.: . . .  . .  

RAPHANUS s a t i v u s  L. r a d i s h  * 
RHEUM rhapon t i cum L. r h u b a r b  * 

ROHIPPA Scop. 
p a l u s t r i s  (L.) B e s s .  
s e s s i l i f l o r a  ( N u t t . )  H i t c h c .  
s i n u a t a  ( N u t t . )  H i t chc .  
t r u n c a t a  (Jeps.) S tuckey  

watercress 
bog w. 
sessile w. 
s p r e a d i n g  w . 
b l u n t  w. 

. . .  . .  . . .  . .  . .  . .:' 

ROTALA ramosior ( L . )  Koehne var .  
i n t e r i o r  Fern .  & G r i s c o m  

t o o t h c u p  

R U E L L I A  h u m i l i s  N u t t .  f r i n g e l e a f  r u e l l i a  

RUMEX L. 
ace tose l la  L.  
a1 t iss i m u s  Wood 
c r i s p u s  L. 
m a r i t i m u s  L. v a r .  f u e g i n u s  

( P h i l .  ) Dusen 
mexicanus  Meissn.  
o b t u s i f o l i u s  L. 
o r b i c u l a t u s  Gray 
p a t i e n t i a  L. 
s t e n o p h y l  l u s  Ledeb. 

dock  
s h e e p  sorrel * 
p a l e  d e  
c u r l y  d .  * 
g o l d e n  d .  * 

I 

wi l lowleaf  d.  
b i t t e r  d .  
g r e a t w a t e r  d. 
p a t i e n c e  d .  * 
dock 
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I 

venosus  Pur sh  
v e r t i c i l l a t u s  L. 

v e i n y  d .  
water d. 

SALICORNIA r u b r a  A. N e l s .  g 1 a sswo r t 

SALSOLA L. 
col l i n a  P a l  1 e 
i b e r i c a  Sennen & Pau ( S .  k a l i )  

sa l twort  
sal twort  
r u s s i a n t h i s  t l e  

SALVIA L. 
p i t c h e r i  T o r r .  
ref l e x a  Hornem. 

sage 
P i t c h e r s  s .  
lanceleaf s. 

SANGUINARIA c a n a d e n s i s  L. b l o o d r o o t  

SANICULA L. 
canadensis  L. 
g r ega r i a  Bickn.  
r n a r i l a n d i c a  L. 

s a n  i c  1 e 
Canada s. 
cluster s. 
b l a c k '  s n a k e r o o t  

SAPONARIA o f f i c i n a l i s  L. 
k 

SCROPHULARIA L. 
l anceola ta  Pur sh  
m a r i l a n d i c a  L. 

bounc ingbe  t * 

figwort 
l a n c e l e a f  f .  
Maryland f .  

' SCUTELLARIA L.  
g a l e r i c u l a t a  L. 
l a t e r i f l o r a  L. 
parvula  Michx. var .  l e o n a r d i  

( E p l . )  F e r n .  

s k u 1  lcap 
marsh s .  
b l u e  s. 
small s. 

SEDUM L. 
acre Le 
album L. 
dasyphy l lum L. 
l a n c e o l a t u m  T o r r .  
sa rmentosum Bunge 
spur ium Bieb.  

stonecrop 
goldmoss  s. 
white  s. 
h a i r y l e a f  s. 
s t o n e c r o p  
s t o l o n i f e r o u s  s. 
f a l s e  s. 

SEMPEHVIVUM t e c t o r u m  L. hen-and-chickens  

SEYMERIA rnacrophyl la  N u t t .  mu1 l e i n  f o x g l o v e  

SICYOS a n g u l a t u s  L. burcucumber 

SIDA sp inosa  L. p r i c k l y  s i d a  * 

SILENE L. 
a n t i r r h i n a  L. 
c u c u b a l u s  Wibel 

c a t c h f l y  
s l e e p y  c. 
b l a d d e r  c. * c 
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. n o c t i f l o r a  L.  G 

s t e l l a t a  ( L . )  A i t .  

SISYMBHIUM L. 
a l t i s s i m u m  L. 
loeseli i  L. 
o f f i c i n a l e  ( L ,  ) Scop. 

S I U M  suave  W a l t .  

SOLANUM L. 
americanum M i l  1. 
c a r o l i n e n s e  L. 
du lcamara  L. 
r o s t r a t u m  Dunal 
t r i f l o r u m  N u t t .  
v i 1  losum M i l  1. 

SPERMOLEPIS i n e r m i s  ( N u t t . )  Math. 
& Const .  

SPHAERALCEA c o c c i n e a  ( P u r s h )  Rydb. 

STACHYS L. 
b y z a n t i n a  C. Koch 
p a l u s t r i s  L. var.  p i lo sa  ( N u t t . )  Fern.  
t e n u i f o l i a  W i l l d .  

STANLEYA p i n n a t a  ( P u r s h )  B r i t t .  

STEIKONEMA ( S e e  LYSIMACHIA) 

STELLARIA L. 
l o n g i f o l i a  Fiuhl. e x  Wil ld .  
media ( L . )  Cyr. 

STENOSIPHON l i n i f o l i u s  ( N u t t . )  Heynh. 

SUAEDA d e p r e s s a  ( P u r s h )  S. X a t s .  

T A L I N U M  Adans. 
c a l y c  inum Enge l m .  
p a r v i  f l o  rum N u t  t . 

TEUCRIUM L. 
c a n a d e n s e  L. var .  o c c i d e n t a l e  

c a n a d e n s e  L .  va r .  v i r g i n i c u m  ( L . )  E a t .  
( G r a y )  McC1.  & E p l .  

THALICTRUM L. 
dasycarpum F i s c h .  & L a l l .  
venulosum T r e l .  

s t a r r y  c. 

mustard 
tumbl ing  m.  * 
t a l l h e d g e  m. * 
hedge m.  * 

w a t e r p a r s n i p  

n i g h t s h a d e  
b l a c k  n. 
h o r s e n e t t l e  
b i t t e r s w e e t  n. * 
b u f f a l o b u r  
cu t l ea f  n. 
h a i r y  n. * 

s p r e a d i n g  spermolepis 

scarlet globemal  l o w  

be tony  
lambs-ears 
h e d g e n e t t l e  b . 
s l e n d e r l e a f  b. 

p r incep lume  

chickweed 
l o n g l e a f  c. 
common c. * 

s t e n o s i p h o n  

Pursh seepweed 

fameflower 
rockp ink  f .  
p r a i r i e  f .  

germander 
h a i r y  g o  

American g. 

me adowr u e 
p u r p l e  m. 
e a r l y  m .  
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THASPIUM t r i f o l i a t u m  ( L . )  Gray 
1 ' .  , 

THELYPODIUM i n t e g r i f o l i u m  ( N u t t . )  E n d l .  

THLASPI L. 
a rvense  L. 
p e r f o l i a t u m  L. 

THYMUS se rphy l lum L. 

THIBULUS terrestris L. 

TRIODANIS Raf. 
b i f l o r a  ( R .  & P . )  G r e e n e  
h o l z i n g e r i  McVaugh 
l e p t o c a r p a  ( N u t t .  ) N i e u w .  
per fo l ia ta  ( L . )  Nieuw. 

TRIOSTEUM p e r f o l i a t u m  L. 

URTICA dioica L. 

UTRICULARIA L. 
m i n o r  L. 
vu lga r i s  'L. 

VACCARIA segetalis ( N e c k e r )  Gke. 

VERBASCUM L. 
b l a t t a r i a  L,  
t h a p s u s  L. 

VERBENA L. 
b i p i n n a t i f i d a  N u t t ,  
bracteata L a g .  & Rodr. 
canadensis ( L . )  B r i t t .  
h a s t a t a  L. 
s imp lex  Lehm. 
s t r i c t a  V e n t .  
u r t i c i f o l i a  L. 

VERONICA L. 
a g r e s t i s  L. 
a n e r i c a n a  ( R a f .  ) Schwein. 
a n a g a l  1 i s-aqua t ica L . 
a r v e n s i s  L. 
c a t e n a t a  Penn. 
i n c a n a  L. 
l a t i f o l i a  L. ( V .  t e u c r i u m  L. )  
p e r e g r i n a  L. v a r .  p e r e g r i n a  

I 
I 

t h r e e l e a f  thasp ium 

t h e l y p o d y  

p e n n y c r e s s  
f i e l d  p. * 
p e r f o l i a t e  p. 

creeping thyme 

p u n c t u r e v i n e  * 

Venus - look ingg las s  
t w o - f  lower v. 
H o l z i n g e r s  v. 
s l e n d e r f r u i t  v. 
c lasp ing  v. 

h o r s e g e n t i a n  

s t i n g i n g - n e t t l e  

bladderwort 
lesser b. 
common b. 

cowherb * 

m u l l e i n  
moth m. * 
common m. * 

verbena 
c u t l e a f  v. 
b r a c t e d  v. 
rose v. 
b lue  v. 
n a r r o w l e a f  v. 

w h i t e  v. 
woo l ly  v. 

speedwell 
f i e l d  s. 
Amer ican  s. 
w a t e r  s. 
c o r n  s .  * 
c h a i n  s. 

Hungar ian  s. 
p u r s l a n e  s. 

woolly s.  
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i ' . .  . 2eregrina L.  v a r .  x a l a p e n s i s  
( H 8 K )  S t .  John  & Warren 

r e p e n s  Loisel. 

VERON ICASTHUM v i  r g i n i c  urn 
( L . )  Farw. 

V I N C A  m i n o r  L. 

VIOLA L. 
c a n a d e n s i s  L.  v a r .  r u g u l o s a  

(Greene)  C. L. H i t c h c .  
rn i s sour i ens  i s  G r e e n e  
n e p h r o p h y l l a  G r e e n e  
n u t t a l l i i  P u r s h  
peda t i f ida  G. Don 
p r a t i n c o l a  G r e e n e  
p u b e s c e n s  A i t .  
r a f i n e s q u i i  G r e e n e  
soror ia  Willd.  
v i a r u m  P o l  lard 

W A L D S T E I N I A  f r a g a r i o i d e s  ( M i c h x . )  1 T r a t t .  

Z I Z I A  aurea (L.) Koch 

WOODY PLANTS 

A B E L I A  X g rand i f lo ra  Rehder 

A B I E S  M i l l .  
balsamea ( L . )  M i l l .  
concolor L i n d l .  
fraseri  Pur sh :  
v e i t c h i i  L i n d l .  

ACANTHOPANAX s i e b o l d i a n u s  Makino 

ACER L. 
campestre L. 
g i n n a l a  Maxim. 
g l ab rum Torr. 
g r i s e u m  Pax 
n e g u n d o  L. 
n i g r u m  Michx. 
pa lma tum Thunb. 
p l a t a n o i d e s  L. 

rubrum L. 
' C r i m s o n  King '  

c r e e p i n g  s. 
. . 

c u l v e r s r o o t  

p e r i w i n k l e  

v i o l e t  
Canada v. 

M i s s o u r i  v. 
k i d n e y l e a f  v. 
N u t t a l l  v. 
p r a i r i e  v. 

downyyel low v .  . 
johnny-jump-up 
downyblue  v. 
roadside v. 

..meadow v. 

barren-strawberry 

golden a l e x a n d e r s  
i 

glossy a b e l i a  * 

f i r  
balsam f .  * 
w h i t e  f .  * 
Fraser f. * 
V e i t c h  f .  * 

S i e b o l d s  a c a n t h o p a n a x  - 
maple 

hedge  m. * 
A m u r  m .  * - 
Rocky Moun ta in  m. 
p a p e r b a r k  m. * 
b o x e l d e r  
b l a c k  m .  * 
J a p a n e s e  m. * 
Norway m.  * 
C r i m s o n  King m. * 
r e d  m .  * 
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. saccharinurn L .  
.- 1.. ' B l a i r '  

; : ' S i l v e r  Queen '  
= s a c c h a r u m  Marsh. - * - -  

t a t a r i c u n i  L.  
- . -  -- AESCULUS -L .  - 

*. s labra  Wil ld .  

- pavia L. 

EILANTtmS' a l t i s s i m a  Swinyle  
- 
. _- -_c- -. 

h E I A C q u i n a t a  . - . Decne. 

1 
1 
I 
f 
I 

li 

11 

AMPELOPSIS Michx. - a c o n t i f o l i a  Bunge 
b r e v i p e d a n c u l a t a  T r a u t v .  
cordata Michx. 

A R A L I A  spinosa L .  

AHONIA Med. 
a r b u t i f o l i a  E l l .  
melanocarpa  E l l .  
p r u n i f o l i a  Rehder.  - . -  

A R T E M I S I A  L .  

a l b u l a  Woot. 
c a n a  P u r s h  
f i l i f o l i a  T o r r .  
f r i g  i da  Wil I d .  

c 

s i l v e r  m. 
B l a i r  m. * 
S i l v e r  Queen m. * 
s u g a r  m. * 
t a t a r i an  m. * 

buckeye; h o r s e c h e s t n u t  
Ohio b. 
h o r s e c h e s t n u t  * 

-yellow b. * 
red b. * 

t r ee -o f -heaven  * 

f iveleaf  a k e b i a  * 

. -  alder 
European a. * . 

s p e c k l e d  a. * 

s e r v i c e b e r r y .  
Saska toon  S. 
shadblow s .  
t h i c k e t  s .  * 
l o w  s ,  
Allegheny s ,  * 

amorpha 
l e a d p l a n t  a. 
i n d i g o b u s h  a . 
dwarf i n d i g o  a .  

ampelopsis 
monkshood-vine * 
p o r c e l a i n  a. * 
h e a r t l e a f  a. 

d e v i l s  w a l k i n g s t i c k  * 

chokebe r ry  
red c. * 
b l a c k  c. * 
p u r p l e  f r u i t  c. * 

ar temisia;  s a g e b r u s h ;  
sagewort 
s i l v e r  k i n g  a .  * 
s i l v e r  s .  
s a n d  s .  
f r i n g e d  s w .  
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7 ' .. s t e l l e r i a n a  B e s s .  
t r i d e n t a t a  N u t t .  

ASIMINA t r i l o b a  Dunal 

ATRIPLEX L. 
a r g e n t e a  N u t t .  
c a n e s c e n s  James 
n u t t a l l i i  S .  Wats. 
p a t u l a  L. 

BERBERIS L. 
j u l i a n a e  Schne id .  
ko reana  P a l i b .  
X m e n t o r e n s i s  L. M. A r n e s .  

. -  t h u n b e r g i i  DC. 
- 

var. a t r o p u r p u r e a  
ver ruculosa  H e m s l .  & Wils. 
v u l g a r i s  L. 

c 
BETULA L. 

a l l e g h a n i e n s i s  B r i t t o n .  

maximowicziana R e g .  
n i g r a  L. 
p a p y r i f e r a  Marsh. 
pendula Roth 

Delecarl ica ' 
p o p u l i f o l i a  Marsh. 

f o n t i n a l i s  S a r g .  1 

BUDDLEIA d a v i d i i  Franch .  

BUXUS L. 
m i c r o p h y l l a  S i e b .  & Zucc. 

var . koreana  

CALLICARPA L. 
d ichotoma Koch 
japonica Thunb. 

CALYCANTHUS f l o r i d u s  L. 

CAMPSIS r a d i c a n s  Seem. 

CARAGANA Lam. 
a r b o r e s c e n s  Lam. 
a u r a n t i c a  Koehne 

CARPINUS L. 
b e t u l u s  L. 
c a r o l i n i a n a  Walt. 

d u s  tyrnil  ler * 
b i g  s. 

pawpaw 

s a l t b u s h  
si lverscale s. * 
fou rwing  s .  
N u t t a l l  a t r i p l e x  
s p r e a d i n g  o r a c h  * 

ba r b e  r r y  
w i n t e r g r e e n  b. * 
Korean b. * 
mentor  b. * 
J a p a n e s e  b. * 
p u r p l e l e a f  J a p a n e s e  b. 
w a r t y  b. * 
Eu-ropean b. * 

. . .  
b i r c h  

y e l l o w  b. * 
water b. 
monarch b. * 
r i v e r  b. * 
p a p e r  b. 
European w h i t e  b. 
c u t l e a f  b. * 
gray b. * 

or,ange-eye b u t t e r f  l ybush  I 

boxwood 
I 

l i t t l e l e a f  b. * 
Korean b. * 

b e a u t y  b e r r y  
b e a u t y b e r r y  * 
J a p a n e s e  b. * 

C a r o l i n a  a l l s p i c e  * 

t r u m p e t - v i n e  

p e a s  h r  ub 
S i b e r i a n  p. * 
Pygmy P- * 

hornbean  
I European h. * 

American h .  * 



~ 
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. CARYA Nu t t .  
c u k d i f o r m i s  Koch 
i l l i n o e n s i s  Koch 
lac in iosa  Loud. 
ovata Koch 
t e x a n a  Buckl.  
tomentosa N u t t .  

CARYOPTERIS Bunge 
X c l a d o n e n s i s  Simmonds 
incana  M i q .  

CASTANEA M i l l .  
den ta ta  Borkh. 
m o l  l issima B l u m e  

. -- - CATALPA Scop. 
bignonioides Walt. 

s p e c i o s a  Warder 
"ana' 

' CEANOTHUS L. 
amer i canus  L. 
o v a t u s  Desf. 

) CELASTRUS scandens  L. 

CELTIS L. 
l a e v i g a t a  W i l l d .  
occ identa l i s  L. 

CEPHALANTHUS occidental is  L. 

CERCIDIPHYLLUM japonicum S i e b .  & Zucc. 

CERCIS L. 
c a n a d e n s i s  L. 

v a r .  alba Rehd:: 

CERCOCARPUS HBK 
b e t u l o i d e s  N u t t .  
montanus Raf. 

CIIAENOMELES L i n d l .  
j a p o n i c a  L i n d l .  
l a g e n a r i a  Koidz. 

C H A M A E B A T I A R I A  m i l l e f o l i u m  Maxim. 

CHIONANTHUS v i r g i n i c u s  L.  

) 

h i c k o r y  
b i t t e r n u t  h. 
pecan  * 
s h e l l b a r k  h ,  * 
s h a g b a r k  h .  
b l a c k  h.  * 
mockernut  h. * 

bluebeard 
bluebeard * 
bluebeard * 

c h e s t n u t  
American c. * 
C h i n e s e  c,  * 

catalpa 
s o u t h e r n  c. * 
umbre lPa  c. * 
n o r t h e r n  c. 

c e a n o t h u s  
jerseytea c. 
i n l a n d  c. 

American b i t te rsweet  

h a c k b e r r y  
sugarberry 
h a c k b e r r y  

b u t t o n b u s h  

k a t s u r a t r e e  * 
r edbud  

e a s t e r n  r. 
whi t ebud  * 

mountain-mahogany 
b i r c h l e a f  m. * 
mountain-mahogany 

f l ower ing -qu ince  
dwarf  Japanese f. 
Japanese f .  

t a n s y b u s h  * 
f r i n g e t r e e  * 



-70- - 
1 

# 

. 
. . .  . .  . :..: - . . . . .  . .. , . . . .  . ... . .. . .  

r :- . 
i... .. 

I '  ... CHRYSOTHAMNUS N u t t .  
n a u s e o s u s  ( P a l l . )  B r i t t .  

p a r r y i  Nu t t .  

v i s c i d i f  l o r u s  Nut t .  

va r .  cjraveolens H. & C .  

var.  howardi  H. & C .  

CLADRASTIS l u t e a  Koch 

CLEMATIS L. 
crispa L. 
f l o r ida  Thunb. 
X j ackmanni  Moore 
l a n u g i n o s a  L i n d l .  
l i g u s  t i c i f o l  i a  Nut t. 
panicu la ta  Thunb. 
patens Morr. & Decne; 
t a n g u t i c a  Korsh. 
t e x e n s i s  Buckl. 
v i t i c e l l a  L. 

CLETHKA acuminata  Michx. 
I 

COLUTEA arborescens L. 

COKNUS L. 
a lba L. 
a l t e r n i f o l i a  L.f.  
amornum Eli1 1. 
b a i l e y i  C o u l t .  & Evans 
drummondii  C.A. Mey. 
f l o r ida  L. 
kousa  Hance 

mas L. 
racemosa Lam. 
s a n g u i n e a  L. 
s t o lon i f e ra  Michx. 

var .  c h i n e n s i s  0sbor.n 

' K e l s e y i '  

COKYLUS L. 
americana Walt. 
a v e l l a n a  L. 

' C o n t o r t a '  

c o l u r n a  L. 
maxima M i l l .  

va r .  p u r p u r e a  Rehd. 

COTINUS M i l  1 .  
c o g g y g r i a  Scop. 
o b o v a t u s  Raf. 

r a b b i t b r u s h  
r u b b e r  r. 
greenplume r. 
P a r r y  r. 
Howard r. * 
twistleaf r. * 

yellowwood * 

clematis  
b l u e  j a s m i n e  * 
cream c. * 
Jackman c. * 
Ningpo c. 
v i r g i n s  b o w e r  * 
sweet autumn C. * 
l i l ac  c. * 

' g o l d e n  c. * 
scarlet  c. * 
v i  n e  bowe r 

cinnamon c l e t h r a  * 

b ladde r - senna  * 

dogwood 
t a t a r i a n  d .  
pagoda d. * 
s i l k y  d. 
B a i l e y  d .  * 
r o u g h l e a f  d. 
f l o w e r i n g  d. * 
Japanese d.  * 
C h i n e s e  d .  * 
C o r n e l i a n  c h e r r y  * 
g r a y  'd. 
r e d  d .  * 
r e d o s i e r  d .  
Kelsey  d .  * 

h a z e l n u t ;  f i l b & r t  
American h. 
European f .  *. - 
Harry  Lauder s  * 

T u r k i s h  f .  * 
g i a n t  f. * 
p u r p l e  l e a f  f .  * 

w a l k i n g s t i c k  * 

smoke t ree  
smoketree * 
American s .  * 
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COTONEASTER Ehrh, 
p c u t i f o l i a  Turcz.  
ap icu la ta  Rehd. & W i l s .  
d iva r i ca t a  Rehd. & W i l s .  
h o r i z o n t a l i s  Decne. 
i n t e g e r r i m a  Med. 
l u c i d a  S c h l e c h t .  
m u l t i f l o r a  Bunge 

c o t o n e a s t e r  
Peking c. * 
c r a n b e r r y  c. * 
s p r e a d i n g  c. * 
r o c k s p r a y  c ,  * 
European c. * 
hedge c. * 
manyf.lower c. * 

CRATAEGliS L. 
c a l p o d e n d r o n  Medic. 
c h r y s o c a r p a  Ashe 
cocc i n i o  ides Ashe 
c r u s - g a l l i  L. 
mol l i s  S c h e e l e  
monogyna Jacq. 
o x y c a n t h a  L. 
' 'Crimson Cloud' 
phaenopyrum Medic, 
p u n c t a t a  Jacq. 
s u c c u l e n t a  Schrad .  

hawthorn  
p e a r  h. 
r e d  haw * 
Kansas h ,  * 
c o c k s p u r  h. * 
downy h. 
- s i n g l e s e e d  h. * 
E n g l i s h  h.  * 
Crimson Cloud h. * 
Washington h. * 
dotted h. * 
f l e s h y  h. 

q u i n c e  * 

.. - 

C Y D O N I A  ob longa  M i l l .  
1 

s c o t c h  broom CYTI.SUS s c o p a r i u s  L ink  

j DAPHNE cneorum L. rose daphne  * 

D E U T Z I A  Thunb. 
g r a c i l i s  Sieb. & Zucc. 
x l e m o i n e i  Lemoine 
scabra Thunb. 

d e u t z i a  
s l e n d e r  d. * 
Lemoine d.  * 
f u z z y  d ,  * 

DIERVILLA Adans. 
l o n i c e r a  M i l  1 . 
sessifol ia  Buckl.  

bush-honeysuckle  
dwarf  b. * 
s o u t h e r n  b, * 

DIOSPYROS v i r g i n i a n a  L. persimmon * 

ELAEAGNUS L. 
a n y u s t i f o l i a  L.  
umbel l a t a  Thunb. 

e l a e a g n u s  
R u s s i a n o l i v e  * 
a u t u m n o l i v e  * 

ELSHOLTZIA s t a u n t o n i  Benth.  S t a u n t o n  e l s h o l t z i a  * 

ERIOGONUM e f fusum Nut t .  u m b r e l l a p l a n t  

EUCOMMIA ulmoides O l i v .  h a r d y  r u b b e r t r e e  * 

EUONYMUS L. ) a l a t u s  Reg. 
'Compactus ' 

euonymus; s p i n d l e t r e e  
winged e. * 
compact  winged e. * 
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e a s t e r n  s t r awber ry -bush  wahoo * c 
w i n t e r b e r r y  e. * 
European bu rn ingbush  
w i n t e r c r e e p e r  * 

' p u r p l e l e a f  w. * 
w i n t e r c r e e p e r  * 
v a r i e g a t e d  w. * 
s a r c o x i e  e. * 
b i g l e a f  w. * 
s p r e a d i n g  e. * 
dwarf e. * 
dwarf e. * 
yeddoe e. * 

g l o s s y  w. * 

1 ' ;  amer i canus  L. 
a t r o p u r p u r e u s  Jacq. 
bun~ jeana  Naxim. 
e u r o p a e u s  L. 
f o r t u n e 1  Hand.-Mazz. 

'Carrerei' 
c o l o r a t u s  Rehd. 
r a d i c a n s  Rehd. 
'Grac i l l i s '  
' S a r c o x i e  ' 
' Vege t u s  ' 

k i a u t s c h o v i c u s  Loes. 
nanus Dieck. 

y e d o e n s i s  Koehne 
v a r .  t u r k i s t a n i c u s  Dieck,  

EUROTIA lanata Moq. w i n t e r f a t  

EVODIA d a n i e l l i  H e m s l .  Korean e v o d i a  * 

EXOCHORDA racemosa L i n d l .  p e a r l b u s h  * 

FAGUS L. 
g r a n d i f o l i a  Ehrh. 
s y l v a t i c a  L. 

beech  

I American b. * 
European b, * 

FALLUGIA pa radoxa  Endl.  Apacheplume * 
i- . . . .  . 

'. : .< 

FORESTIERA neo-mexicana Gray N e w  Mexico forestiera * 

FORSYTHIA Vahl 
X intermedia X j a p o n i c a  
X intermedia Zabel 
s u s p e n s a  Vahl 
v i r i d i s s i m a  L i n d l ,  

f o r s y t h i a  
Arnold dwarf f .  * 
b o r d e r  f .  * 
weeping f .  * 
greens t em f .  * 

. .  . .  . .. . .  

. .  
. .  

FOTHERGILLA L. 
g a r d e n i i  Murr. 
major Lodd. 

f o t h e r g i l  l a  
dwarf f. * 
large f .  * 

FRAXINUS L. 
a m e r i c a n a  L.  
anomala S .  Wats. 
e x e l s i o r  L. 
mandshur ica  Rupr. 
n i g r a  Marsh. 
p e n n s y l  v a n i c a  Marsh. 
q u a d r a n g u l a t a  Michx. 

I 
a s h  

w h i t e  a ,  * 
s i n g l e l e a f  a .  * 
European a. * 
Manchu a. * 
b l a c k  a. * 
g r e e n  a .  
b l u e  a. * 

G E N I S T A  t i n c t o r i a  L. woadwaxen * 
. .  (. 

G I N K G O  b i l o b a  L. g inkgo  * 



t 

) 

GLEDITSIA t r i a c a n t h o s  L. 

G U T I E R R E Z I A  s a r o t h r a e  B r i t t .  
'I :, . 

GYMNOCLADUS d i o i c a  Koch 

HALESIA E l  l is  
C a r o l i n a  L. 
monticola  Sarg .  

HAMAMELIS L. 
m o l l i s  O l i v .  
v e r n a l i s  S a r g .  
v i r g i n i a n a  L. 

HEDERA h e l i x  L. 

HEMIPTELEA d a v i d i i  P l anch .  

HIBISCUS s y r i a c u s  L. 

HIPPOPHAE rhamnoides  L. 

H O V E N I A  d u l c i s  Thunb. 

HYDRANGEA L. 
arborescens L. 

I G r a n d i f l o r a  ' 
p a n i c u l a t a  S i e b .  

'Grand i f  lord' 
p e t i o l a r i s  S i e b .  & Zucc. 
q u e r c i f o l i a  B a r t r .  

HYPERICUM kalmianum L. ' 

IBEKIS s e m p e r v i r e n s  L. 

I L E X  L. 
d e c  i d u a  \ la1 t . 
opaca  A i t .  
v e r t i c i l l a t a  Gray 

INDIGOFERA k i r i l o w i i  Maxim. 

I T E A  v i r g i n i c a  L. 

JUGLANS L. 
a i l a n t i f o l i a  C a r r .  
c i n e r e a  L. 
n i g r a  L. ) r e g i a  L.  

i: . 
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honey l o c u s t  

& Rusby broom snakeweed 

Kentucky c o f f e e t r e e  

s i l v e r b e l l  
C a r o l i n a  s. * 
mountain s. * 

wi tch -haze l  
Ch inese  w. * 
v e r n a l  w. * 
w i t c h - h a z e l  * 

E n g l i s h  i v y  * 

h e m i p t e l e a  * 
s h r u b a l t h e a  * 

sea buck thorn  * 

Japanese ra i s in- t ree  * I 

c 

hydrangea  
smooth h.  * 
h i l l s - o f - s n o w  h .  * 
panic1.e h. * 
peegee  h .  * 
c l i m b i n g  h.  * 
o a k l e a f  h. * 

K a l m  S t .  j o h n s w o r t  * 
c a n d y t u f t  * 

h o l l y  
d e c i d u o u s  h. * 
American  h .  * 
common w i n t e r b e r r y  * 

K i r i l o w  i n d i g o  * 

V i r g i n i a  s w e e t s p i r e  * 

w a l n u t  
h e a r t n u t  * 
bu t e  r n u t  * 
b l a c k  w. 
P e r s i a n  w. * 
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1 ' .  . .  JUNIPERUS L. 
c h i n e n s i s  L. 

v a r .  p f i t z e r i a n a  S p a e t h  
' H e t z i i '  

communis L. 
h o r i z o n t a l i s  Moench 

' P1 umosa ' 
s a b i n a  L. 
s c o p u l o r u m  S a r g .  
squamata Lamb.  
v i r g i n i a n a  L.  

K A L M I A  l a t i f o l i a  L. 

KALOPANAX p i c t u s  Thunb. 

KERRIA j a p o n i c a  DC. 

KOELREUTERIA p a n i c u l a t a  Laxm. 

KOLKCrITZIA a m a b i l i s  Graebn. 

LABURNUM Med. I 

a l p i n u m  B e r c h t .  & P r s l .  
a n a g y r o i d e s  Med. 
X waterei Dippel 

decidua M i l l .  
X euro lep is  Henry. 
kaeelpf er i S a r g  . 
l a r i c i n a  Koch 

L A R I X  M i l l .  

LAVANDULA a n g u s t i f o l i a  M i l l .  

LEUCOTHOE f o n t a n e s i a n a  Sleum 

LIGUSTRUM L. 
amurense C a r r  
o b t u s i f o l i u m  Sieb. & Zucc. 

v a r .  regel ianum Rehd. 
v u l g a r e  L. 

L I N D E R A  b e n z o i n  Blume 

L I Q U I D A M B A R  s t y r a c i f l u a  L. 

L I R I U U E N D R O N  t u l i p i f e r a  L. 

LONICERA L. 
d i o i c a  L.  
f r a g r a n t i s s i m a  L i n d l .  & ' Pax t .  

j u n i p e r  
C h i n e s e  j .  * 
p f i t z e r  j .  * 
h e t z i  j .  * 
common j . 
creeping j .  
'Andorra j .  * 
S a v i n  j .  * 
Rocky Mounta in  j .  
s i n g l e s e e d  j .  * 
eastern r e d c e d a r  

m o u n t a i n - l a u r e l  * 

castor-aralia * 

Japanese k e r r i a  

g o l d e n r a i n t r e e  * 

b e a u t y b u s h  * 

l aburnum 
S c o t c h  1. * 
g o l d e n - c h a i n  1. * ( 
waterer 1. * 

l a r c h  
Euorpean 1. * 
Dunkeld 1. * 
J a p a n e s e  1. * 
t a m a r a c k  * 

l avender  * 

f e t t e r b u s h  * 

p r i v e t  
Amur p. 
border p. 
Regel  p. 
European  p. 

s p i c e b u s h  * 

sweetgum * 

y e 1  l o w - p o p l a r  * 

i., h o n e y s u c k l e  
l imber h .  
w i n t e r  h .  * 



I 

X h e c k r o t t i i  Rehd. \ 
t 

I Jcaponica < .  Thunb. 
' H a l l i a n a '  

k o r o l k o w i i  S t a p f .  
m a a c k i i  Maxim. 
morrowii Gray 
p r o l i f e r a  Rehd. 
s e m p e r v i r e n s  L. 
s y r i n g a n t h a  Maxim. 
t a t a r i c a  L. 

I 
I 

v a r .  Z a b e l i  

LYCIUM L. 
c h i n e n s e  Mil 1. 
h a l i m i f o l i u m  M i l l .  

M A A C K I A  a m u r e n s i s  Rupr. 

MACLURA p o m i f e r a  Schne id .  

I 

.. 
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J. k MAGNOLIA L. 
: ' .  a c u m i n a t a  L. 

i s t e l l a t a  Maxim. 
( 

X l o e b n e r i  Kache. 
X s o u l a n g e a n a  S o u l .  I 

MAHONIA Nu t t .  
a q u i f o l i u m  N u t t .  
r e p e n s  ( L i n d l . )  D o r .  

MALUS M i l l .  
X a r n o l d i a n a  Sa rg .  
baccata Borkh. 
f l o r i b u n d a  S i e b .  
h u p e h e n s i s  Rehd. 
i o e n s i s  B r i t t o n  
pumi la  Mill. 
s a r g e n t i i  Rehd. 
s i e b o l d i i  Rehd. 

I 
I 

eve rb looming  h.  * 
J a p a n e s e  h .  * 
H a l  1s h. 
b l u e l e a f  h .  * 
.Amur h. * 
Morrow h, * 
g r a p e  h. * 
t r u m p e t  h. 
l i l a c  h. * 
t a t a r i a n  h. 
Zabel  h. * 

box- t h o r  n 
C h i n e s e  w o l f b e r r y  * 
matr imonyvine  . *  

Amur maackia  * 
Osage-orange 

magno l i a  
c u c u m b e r t r e e  * 
Loebner  m. * 
s a u c e r  m. * 
s t a r  m. * 

mahonia 
Oregongrape  
c r e e p i n g  m. 

apple;  crabapple 
Arnold c. * 
S i b e r i a n  c. * 
J a p a n e s e  f l o w e r i n g  c.  * 
tea  c. * 
p r a i r i e  c. * 
a p p l e  * 
S a r g e n t  c. * 
t o r i n g o  c.  * 

METASEQUOIA g l y p t o s t r o b o i d e s  Hu e t  Cheng dawn-redwood * 

M O W S  L. mu 1 b e r r y  
a l b a  L. w h i t e  m .  * 

r u b r a  L. r e d  m.  * 

I 
I v a r .  t a t a r i c a  S e r i n g e  R u s s i a n  m .  * 

MYRICA p e n s y l v a n i c a  Loisel  n o r t h e r n  b a y b e r r y  * 

OSTRYA v i r g i n i a n a  Koch A m e r i c a n  hophornbeam 
c 

1 
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7 ' .  PARKOTIA persica C.A. Mey. 

PARTHENOCISSUS P l a n c h .  
i n s e r t a  K .  F r i t s c h  
q u i n q u e f o l i a  L. 
t r i c u s p i d a  t a  P l a n c h  . 

PAULOWNIA t o m e n t o s a  S t e u d .  

. .. ... 
".: . - ..:. , 
. . . .  . , , . . .  . .. . 

.. . . '. 

. . .. 4' 

. .. , . .:. . .  . .  

P A X I S T I M A  c a n b y i  Gray .  

PHELLODENDRON Rupr . 
arnurense Rupr.  
c h i n e n s i s  S c h n e i d .  

PHILADELPHUS L. 
c o r o n a r i u s  L, 
g r a n d i f l o r u s  W i l l d .  
X l e m o i n e i  Lemoine 
X v i r g i n a l i s  Rehd. 

PHYSOCARPUS Maxim. 
opu  1 i f  o 1 i u s  Maxim . 

var. n a n u s  Zabel 

PICEA A .  D i e t r .  
abies  Karst. 
e n y e l m a n i i  P a r r y  
g l a u c a  voss 

var .  a l b e r t i a n a  Serg. 
' D e n s a t a '  

o m o r i k a  P u r k y n e  
o r i e n t a l i s  L i n k .  
p u n g e n s  Engelm. 
r u b e n s  S a r g .  

P I N U S  L .  
a r i s t a t a  Engelrn. 
b a n k s i a n a  L a m b .  
bungeana  Zucc. 
d e n s i f l o r a  Sieb.  & Zucc. 
e d u l i s  Engelrn. 
f l e x i l i s  James 
k o r a i e n s i s  S i e b .  & Zucc. 
rnugo T u r r a  
n i g r a  Arno ld  
p e u c e  G r i s e b .  
p o n d e r o s a  Lawson 

p u n g e n s  Lamb.  
r e s i n o s a  A i t .  

v a r .  s c o p u l o r u m  Engelrn.. 

P e r s i a n  p a r r o t i a  * c 
creeper 

t h i c k e t  c . 
V i r g i n i a  c. 
a o s t o n  ivy * 

r o y a l  p a u l o w n i a  * 

Canby p a x i s t i r n a  * 

corktree 
Amur c. * 
o r i e n t a l  c .  * 

mocko r a n g e  
sweet m.  * 

Lernoine rn. * 
v i r g i n a l  rn. * 

'big s c e n t l e s s  rn. * 

n i n e b a r k  
n i n e b a r k  
dwarf n.  * f 

-. _ .  
( s p r u c e  

Norway s. * 
Engelrnan s. * 
w h i t e  s. * 
dwar f  Alberta s. * 
Black  H i l l s  s. * 
S e r v i a n  s .  * 
o r i e n t a l  s .  * 
b l u e  s. * 
red s .  * 

p i n e  
b r i s t l e c o n e  p. * 
J a c k  p. * 
l a c e b a r k  p. * 
J a p a n e s e  red p -  * 
p i n y o n  p.  * 
lirnbe'r p.  
Korean p.  * 
mugo p. * 
A u s t r i a n  p. * 
Macedonian p. * 
p o n d e r o s a  p. 
Rocky Mounta in  p. * 
t a b l e - m o u n t a i n  p. + (, 
r e d  p. * 
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1 

i. r i g i d a  M i l  1. 
s t r a b i f o r m i s  Engelm. 
s t r b b u s  L.  
s y l v e s t r i s  L. 
t a b u l a e f o r m i s  C a r r .  

PLATANUS L. 
X a c e r i f o l i a  W i l l d .  
o c c i d e n t a l i s  L. 
o r i e n t a l i s  L.  

POPULUS L. 
X acumina ta  Rydb. 
a l b a  L. 
angus  t if o l  i a  James 
b a l s a m i f e r a  L. __. -- 

.. . . -  
. ?  'Eugeni  i 

X c a n a d e n s i s  Moench 
I .  

* d e l t o i d e s  B a r t r .  
c v a r .  o c c i d e n t a l i s  Rydb. 

n i g r a  L. 

t r e m u l o i d e s  Michx. 
\ 

I I ta1  i c  a 

POTENTILLA f r u t i c o s a  L. 

r ' PRINSEPIA s i n e n s i s  o l iv .  

PRUKUS L. 
a m e r i c a n a  Marsh. 
a n g u s t i f o l i a  Marsh 
a r m e n i a c a  L.  
b e s s e y i  B a i l e y  
c e r a s i f e r a  Ehrh. 

' A t r o p u r p u r e a '  
X c i s t e n a  N.L. Hansen 
C e r a s u s  L. 
f r u t i c o s a  P a l  1. 
g l a n d u l o s a  Thunb. 
h o r t u l a n a  B a i l e y  
mexicana S .  Wats. 
padus  L .  

'Cornrnutata '  
p e r s i c a  Ba t sch  
s e r o t i n a  Ehrh .  
s e r r u l a t a  L i n d l .  
s i b i r i c a  L. 
s u b h i r t e l l a  Miq. 
t omen tosa  Thunb. 

I 

F 

p i t c h  p. * 
s o u t h w e s t e r n  w h i t e  p. * '  
e a s t e r n  w h i t e  p. * 
S c o t c h  p. * 
Chinese  p -  * 

sycamore;  p l a n e t r e e  
London .p. * 
American s .  
o r i e n t a l  p. * 

cot tonwood;  p o p l a r  
l a n c e l e a f  c.  
w h i t e  p. 
n a r r o w l e a f  c.  
balsam p. * 
h y b r i d  p. * 
C a r o l i n a  p. * 
e a s t e r n  c. 
p l a i n s  c. * 
b l a c k  p. * 
Lombardy p. * 
quaki.ng a s p e n  

sh rubby  c i n q u e f o i l  * 

c h e r r y  p r i n s e p i a  * 

c h e r r y ;  peach ;  plum 
American p. 
Chickasaw p. 
apricot * 
w e s t e r n  s a n d c h e r r y  
c h e r r y  p. 
pissard p. 
p u r p l e l e a f  s a n d c h e r r y  * 
s o u r  c. * 
ground c. * 
dwarf f l o w e r i n g  almond * 
h o r t u l a n  p. * 
b i g  tree p. 
European b i r d c h e r r y  * 
mayday tree * 
peach  * 
b l a c k  c. 
J a p a n e s e  f l o w e r i n g  c. * 
S i b e r i a n  a p r i c o t  * 
rosebud c.  * 
Manchu c .  * 

*Nebraska S t a t e  Tree L 
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r f l o w e r i n g  almond * 
common c h o k e c h e r r y  
s h u b e r t  c h o k e c h e r r y  1 

douglas- f i r  * 

. .. . . . .  . .  . .  . .  . .  . . - .  
. . .  . .  . .  

i.' . ' 

' 4 

I 

I ' .. t r i l o b a  L i n d l .  
v i r y i n i a n a  L. 

' S h u b e r t '  

PSEUDOTSUGA m e n z i e s i i  F r a n c o  

PTELEA t r i f o l i a t a  L.  

PTEROCARYA f r a x i n i f o l i a  Spach .  

PTEROSTYRAX h i s p i d a  S i e b .  & Zucc .  

PYRACANTHA c o c c i n e a  R o e m .  

PYRUS L.  
c a l l e r y a n a  Dcne. 

communis L. 
'Bradford '  

QUERCUS L. 
acutissima C a r r u t h .  
alba L. 
b icolor  Willd,  I 

c o c c i n e a  Muenchh. 
g a m b e l i i  N u t t .  
imhricaria Michx. 
macrocarpa Michx. 
m a r i l a n d i c a  Muenchh. 
m u e h l e n b e r y i i  Engelm. 
p a l u s t r i s  Muenchh. 
p i n o i d e s  Wi l ld .  
p r i n u s  L. 
r o b u r  L. 
r u b r a  L .  
s h u m a r d i i  Buck l .  
s t e l l a t a  Wang. 
v e l u t i n a  Lam.  

RHAMNUS L. 
a l n i f o l i a  L ' H e r .  
c a r o l i n i a n a  Walt. 
c a t h a r t i c a  L. 
d a v u r i c a  P a l  1. 
f r a n g u l a  L. 

' C o l u m n a r i s '  
l a n c e o l a t a  P u r s h  

RHODOTYPOS s c a n d e n s  Mak. 

H H U S  L. 
aromatica A i t .  
copall ir ia L. 

w a f e r a s h  * 

C a u c a s i a n  wingnu t  * 

e p a u l e t t e t r e e  * 

scarlet  f i r e t h o r n  * 

pear 
Ca l l e ry  p. 
B r a d f o r d  p. 
common p. 

o a k  
s a w t o o t h  0 .  * 
w h i t e  0.  * 
s w a m p  w h i t e  0 .  * 

. scarlet  0 .  * 
G a m b e l  0.  * 
s h i n g l e  0. * 
b u r  0. 
b l a c k j a c k  0 .  
c h i n k a p i n  0. 

p i n  0.  * 
dwarf c h i n k a p i n  0 .  

c h e s t n u t  0. * 
E n g l i s h  0 .  * 
n o r t h e r n  red 0 .  

Shumard 0 .  * 
post 0. 
b l a c k  0 .  

i 
t 

b u c k t h o r n  
a l d e r  b. * 
C a r o l i n a  b. * 
European  b. * 
Dahur i an  b. * 
g l o s s y  b. * 
t a l l  hedge  * 
l a n c e l e a f  b. 

\ 
( 

b l a c k  j e t b e a d  * 

sumac 

! 

f r a g r a n t  s .  
f l a m e l e a f  s .  



I 

g l a b r a  L.  
raaicans L. 
t r i l o b a t a  Nut t .  
t y p h i n a  L. 

(\ 

R I B E S  L. i 
i 

a lp inum L. 
americanum M i l l .  
cereum Dougl. 
c y n o s b a t i  L. 

odora tum Wendl. 
o x y a c a n t h o i d e s  L. 
s e tosum L i n d l .  

I m i s s o u r i e n s e  Nutt. 

I 
1 
b 

R O B I N I A  L. 
- neo-mexicana Gray 

p s e u d o a c a c i a  L. 
v iscosa Vent.  

* -  t 
* I  

: ROSA L. 
\ a c i c u l a r i s  L i n d l .  

a r k a n s a n a  Porter 
b l a n d a  A i t .  
m u l t i f l o r a  Thunb. 

( ) p r a t i n c o l a  Greene 
, s e t i g e r a  Michx. 

w i c h u r a i a n a  Crep. .. 
. M  * - i  

I woodsii L i n d l .  

I RUBUS L. 
a l l e g h e n i e n s i s  P o r t e r  
f r u t  i c o s u s  L . 
i d a e u s  L. 
o c c i d e n t a l i s  L. 
o s t r y i f o l i u s  Rydb. 
p u b e s c e n s  Raf . 

f 

I 

1 
1 
1 

1 S A L I X  L. 
a l b a  L .  

amygda lo ides  Anderss .  
b a b y l o n i c a  L. 
b e b b i a n a  S a r g  . 
c a r o l i n i a n a  Michx.  
d i s c o l o r  Muhl. 
e r i o c e p h a l a  Michx.  
e x i g u a  N u t t .  
f r a g i l i s  L. 
i n t e r i o r  R o w l e e  
l u c i d a  Muhl. 

v a r .  v i t e l l i n a  S t o k e s  

smooth s .  
p o i s o n  i v y  
s kunkbus h 
s t a g h o r n  s .  * 

g o o s e b e r r y ;  c u r r a n t  
a l p i n e  c. 
American b l a c k  c. 
wax c. 
p a s t u r e  g. * 
M i s s o u r i  g. 
clove c. 
n o r t h e r n  g. 
r e d s h o o t  g. 

l o c u s t  
N e w  Mexican 1. * 
b l a c k  1. * 
clamrny,l .  * 

rose 
p r i c k l y  r. 
Arkansas  r.  
meadow r. 
m u l t i f l o r a  r. * 
p e a r h i p  r. * 
prair ie  r. 
m e m o r i a l  r. * 
Woods r. 

b l a c k b e r r y ;  r a s p b e r r y  
Al l eghany  b. * 
European  b. * 
red r. * 
b l a c k c a p  r. 
h i g h b u s h  b. 
dwarf  b. 

w i l l o w  
w h i t e  w. * 
g o l d e n  w.  * 
p e a c h l e a f  w. 
weeping  w. * 
Bebb w. * 
C a r o l i n a  w. 
p u s s y w i l  l o w  * 
M i s s o u r i  River  w. 
c o y o t e  w. 
c r a c k  w. * 
s a n d b a r  w. 
s h i n i n g  w. * 



1 '.. l u t e a  Nu t t .  
matsudana Koidz. 

n i g r a  Marsh. 
p e n t a n d r a  L.  
pe t io la r i s  S m .  
p u r p u r e a  L. 
t r i s t i s  A i t .  

v a r .  t o r t u o s a  Rehd. 

SAMBUCUS canaderlsis L. 

SAPINDUS drumrnondii Hook. & Arn. 

SARCOBATUS v e r r n i c u l a t u s  Torr. 

- - SASSAFRAS a lb idum N e e s  

SCIADOPITYS v e r t i c i l l a t a  S i e b .  & Zucc. 

SHEPHERDIA Nut t .  
' b. a r g e n t e a  N u t t .  

c a n a d e n s i s  Nu t t .  
i 

S M I L A X  L. 
g l a u c a  W a l t .  
h i s p i d a  Muhl. 

SOPHORA L. 
j a p o n i c a  L. 
n u t t a l l i a n a  Turne r  

SORBARIA A .  B r .  
a r b o r e a  Schne id .  
s o r b i f o l i a  A. B r .  

SORBUS L. 
a l n i f o l i a  Koch 
amer i cana  Marsh. 
a u c u p a r i a  L .  
d o m e s t i c a  L. 

S P I R A E A  L.  
X a r g u t a  Zab. 
X b i l l a r d i i  Her incq .  
X bumalda Burv. 

f r o e b o l i  Rehd. 
n i p p o n i c a  Maxim. 

'Snowmound' 
p r u n i f o l i a  S i e b .  & Z u c c .  
X s u p e r b a  Zab. 

'Anthony Waterer' 

y e l l o w  w. 
Matsudana w.  * 
corkscrew w. * 
b l a c k  w. 
Laure l  w. * 
meadow w,  
' p u r p l e o s i e r  w. * 
dwarf g r a y  w. 

American e l d e r b e r r y  

w e s t e r n  s o a p b e r r y  * 

b l a c k  greasewood 

sassafras  * 
umbrel l a p i n e  

b u f f a l o b e r r y  
silber' b, 
r u s s e t  b. * 

g r e e n b r i a r  
cat  g. * 
b r i s t l y  g. 

s o p h o r a  
J a p a n e s e  p a g o d a t r e e  * 
s i l k y  s. * 

f a l s e - s p i r e a  
tree f .  * 
u r a l  f .  * 

mounta inash  
Korean m.  * 
American m. * 
European m. * 
d o m e s t i c  m. * 

spirea 
g a r l a n d  s .  * 1 

b i l l a r d  s .  * 
bumalds s ,  * 
Anthony Waterer s. * 
Froebe l  s. * 
Nippon s. * 
snowmound s ,  * 
b r i d a l w r e a t h  s. * 
s t r i p e d  s.  * 

1 
I 
I 

i (  
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(. t h u n b e r y i i  S i eb .  
X p a n h o u t t e i  Zab. . .  

STAPHYLEA t r i f o l i a  L .  

STEPHANANDRA i n c i s a  Zab. 

1 STEWARTIA ovata Weatherby 
I 

STYRAX j a p o n i c a  S i e b .  & Zucc. 

SYMPHOKICAHPOS Uuham. 
a l b u s  Blake  
o c c i d e n t a l i s  Hook. 
o r b i c u l a t u s  Moench 

I 

- SYRINGA L. 
i 

- -*  I 
- 

a m u r e n s i s  Rupr . 
oblata L i n d l .  

var.  j a p o n i c a  F r .  & Sav. 

var. d i l a t a t a  Rehd. 
* t  

\ p e k i n e n s i s  Rupr. 
p e r s i c a  L. 
X p r e s t o n i a e  McKelvey 
v i l l o s a  Vahl 
v u l g a r i s  L. f 

- _  TAMARIX L. 
p a r v i f l o r a  DC. 
p e n t a n d r a  P a l l .  

I 
TAXODIUM d i s t i c h u m  Rich .  

TAXUS L. 
i 

t baccata L. 
i c u s p i d a t a  S i e b .  & Zucc. 

X media Rehd. 
'B rowni i '  
' D e n s i f o r m i s  ' 
' H i c k s i i  ' 

1 
I 

1 T H U J A  L. 
o c c i d e n t a l i s  L.  
o r i e n t a l i s  L. 
p l i c a t a  D .  Don 

T I L I A  L. 
f 
1 a m e r i c a n a  L.  

cordata M i l l .  
' G r e e n s p i r e '  

x e u c h l o r a  Koch 
1 )  'Rednond 

- i  

I 

Thunberg s. * 
Vanhout te  s .  * 

American b l a d d e r n u t  

c u t l e a f  s t e p h a n d r a  * 

mounta in  stewartia * 

J a p a n e s e  s n o w b e l l  * 
bu'ck br us h ; snow b e r r y  

common s. 
w e s t e r n  s. 
buck bush 

l i l a c  
Amur 1. * 
Japanese  tree 1. * 
e a r l y  1. * 
Korean ea r ly  1. * 
Peking 1. * 
P e r s i a n  1. * 
P r e s t o n  1. * 
l a te  1. * 
common 1. * 

t a m a r i s k  
s m a l l  flower t. * 
five-stamen t. * 

b a l d c y p r e s s  * 

Y e w  
E n g l i s h  y.  * 
J a p a n e s e  y. * 
Anglo jap  y. * 
B r o w n s  y. * 
d e n s i f o r m  y. * 
Hicks  y. * 

a r b o r v i t a e  
n o r t h e r n  w h i t e c e d a r  * 
O r i e n t a l  a .  * 
w e s t e r n  r e d c e d a r  * 

basswood; l i n d e n  
American b. 
l i t t l e l e a f  1. * 
g r e e n s p i r e  1. * 
C r i m e a n  1. * 
Redmond 1. * 

I 
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1 . .  , p l a t y p h y l l o s  S C O ~ , .  
t o n e n t o s a  Moench. 

TSUGA c a n a d e n s i s  C a r r .  

ULMUS L.  
a m e r i c a n a  L. 

'Mol ine  I 
c a r p i n i f o l i a  G l e d .  

' C h r i s t i n e  Buisrnan'  
g l a b r a  Huds. 
p a r v i f o l i a  Jacq. 
p r o c e r a  S a l i s b .  
p u m i l a  L. 
r u b r a  Muhl, 
t h o m a s i  Sarg. 

V I B U R N U M  L. 
X b u r k w o o d i i  Burkwood 
car les i  H e m s l .  
c a s s i n o i d e s  L. 
d e n t a t u m  L. 
d i l a t u m  Thunb. 
l a n t a n a  L. 
l e n t a g o  L. 
o p u l u s  L,  

var.  nanum David 
p l i c a t u m  Thunb. 

var. tomentosum Rehd. 
'Mariesii' 

p r u n i f o l i u m  L. 
r h y t i d o p h y l l u m  H e m s l .  
s a r g e n t i i  Koehne 
s i ebo ld i i  M i q .  
t r i l o b u r n  Marsh. 

V I T I S  L. 
a c e r i f o l i a  Raf .  
c i n e r e a  Engelm. 
r i p a r i a  Michx. 
v u l p i n a  L. 

WEIGELA f l o r i d a  A .  DC. 

WISTERIA N u t t .  
f l o r i b u n d a  DC. 
s i n e n s i s  Sweet  

XANTHOCERAS s o r b i f o l i a  Bunge 

X A N T H O R H I Z A  simplicissirna Marsh. 

b i g l e a f  1. * 
s i lve r  1. * 

eas te rn  hemlock * 

c 
e l m  

* ? m e r i c a n  e. 
Mol ine  e ,  * 
s m o o t h l e a f  e. * 
C h r i s t i n e  Buisman e.  
S c o t c h  e ,  * - 
C h i n e s e  e. * 
E n g l i s h  e. * 
S i b e r i a n  e. 
s l i p p e r y  e. 
r o c k  e. 

v iburnum;  c r a n b e r r y b u s h  
Burkwood v. * 
K o r e a n s p i c e  v .  * 
w i t h e r r o d  v. * 
arrowwood v. * 
l i n d e n  v ,  * 
w a y f a r i n g  tree * 
nanny ber ry  
European  c. * 
dwar f  European  c. 
d o u b l e f i l e  v. * 
J a p a n e s e  s n o w b a l l  * 
Maries d o u b l e f i l e  v. 

l e a t h e r l e a f  v-. * 
S a r g e n t  v. * - -  
S i e b o l d  v. * 
American c. *. 

( 

. -  ( 

black-haw V .  * 

grape 
bush  9. 
w i n t e r  g.  
r i v e r b a n k  g .  -- 
f r o s t  g.  

c a r d i n a l b u s h  * 
wis te r i a  

J a p a n e s e  w. * 
C h i n e s e  w. * 

s h i n y l e a f  y e l l o w h o r n  * 

y e l l o w r o o t  * 



ZANTtiOXYLUM L. \ 
9,mericanum Mill. 
&lava-herculis L. 

.. . 
ZELKOVA Spach 

carpinifolia Koch 
serrata Makino - 

I Z ' I Z I P H U S  jujuba Mill. 
.~ 

- 8 3 -  

pricklyash 
common p.  
herculesclub * 

zelkova 
elm z .  * 
Japanese z. * 

jujube * 

. - -  

I 

I 

n- 

c 
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S E L E C T E D  B I B L I O G R A P H Y  
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